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Billings and southern McKenzie Counties contain about 40 active 
oil and gas fields. In the same area, two major structural highs and 
several minor ones can be recognized. The first of these, the Billings 
anticline, extends approximately 60 km (18 mi.) along a north-south line 
in central Billings County, and is composed of two parallel folds. A 
second major structure, here termed the Rough Rider anticline, lies west 
of the Billings anticline, and also extends about 60 km (18 mi.) along a 
north-south line from north-central Billings County into southern 
McKenzie County. Both of these structures are fault-bounded on their 
eastern sides, and are sites of significant hydrocarbon accumulation. 
Data were collected from the wireline logs of 931 oil wells within 
the study area. From these, a total of 45 log markers were picked from 
the Precambrian basement and the Pierre Formation (Cretaceous). 
Structural maps were used in conjunction with trend surface residuals to 
define structures. Isopach map patterns, along with subsidence analysis 
were used to identify episodes of tectonic activity within the area. 
Although the subsidence of the Williston Basin was the principal 
regional tectonic activity, the structural features in Billings and 
McKenzie Counties were intermittently decoupled from the larger-scale 
basin movement, producing local highs. The two major positive features, 
as well as several minor ones, have behaved independently of each other 
xi 
through time. Most of the development of these structures took place 




The Billings anticline, commonly referred to as the Billings 
"nose," is located in Billings County, North Dakota. The main portion 
of the structure extends from T. 140 N. to T. 144 N. and from R. 100 w. 
to R. 101 w. Several other structures are also located within the area 
of study and seem to be closely associated with the Billings anticline. 
The largest of these is located in southern McKenzie County, and is 
offset to the west of the axis of the main anticline. Another structure 
lies near the southwestern corner of Billings County. These structures 
merge southward with the rising floor of the Williston basin, making 
their structural delineation more difficult. Furthermore, the lack of 
wells in the south unit of Theodore Roosevelt National Park adds to the 
uncertainty in the delineation of the Billings anticline southward into 
T. 138 N. and T. 139 N. 
These various structures make up what may be termed the Billings 
anticline structural complex. Isopach maps of the area generated during 
the course of this study suggest that movement of these structural 
elements has been intermittent through time, and that independent motion 
among the various elements has also occurred. 
Amerada Petroleum Corporation, using seismic indicators, made the 
first oil discovery in the study area with the completion of the Herman 
1 
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May #1 in the Mission Canyon Formation in 1953. The Herman May #1 was 
the discovery well for Fryburg Field. Through the rest of the 1950's 
and 1960's development of the Fryburg area continued, primarily 
targeting the Tyler Formation, but including the Madison Group and Red 
River Formation. The northern part of the area of study was developed 
mainly during the 1960's and 1970's, following major discoveries in the 
Bakken Formation in 1961, and in the Madison Group in 1974. Drilling on 
the Billings anticline proper (defined below) was slow until Tenneco's 
Burlington Northern #1-29 discovery of Mission Canyon and Duperow pools 
at Four Eyes Field in 1978. Drilling activity increased substantially 
after this discovery, but during the mid- to late-1980's activity 
declined, reaching a low in the late 1980's. Drilling activity in the 
area has again picked up, with particular interest in horizontal plays 
in the Bakken Formation. Today, there are a total of 47 oil fields 
within the study area. 
Purpose 
The purpose of this study is to describe the structural history of 
the Billings anticline, and its subsidiary structures, from the time of 
its inception, if possible, to the present. 
The first maps published of the Billings anticline were a series 
of structure maps and a salt distribution map by Sidney B. Anderson in 
1966. These maps clearly showed the presence of an anticline in the 
area even with the sparse control available at the time. Since 1966, 
however, the number of wells drilled in the area has increased greatly, 
allowing for better delineation of the structure and its history. 
3 
Area of Study and Regional Setting 
The area of study covers most of Billings County and much of the 
southeastern portion of McKenzie County in southwestern North Dakota. 
It extends from T. 138 N. to T. 146 N., and from R. 99 W. to R. 102 w. 
(Fig. 1), This area encompasses the Billings anticline and its 
subsidiary structures. To the east and slightly north of the area of 
study lies the Little Knife anticline; north and slightly east of Little 
Knife is the southern end of the Nessen anticline. These structures all 
trend approximately north-south. Southwest of the study area, 
stratigraphic units thin as the Cedar Creek anticline is approached. 
The study area lies in the southwestern portion of the Williston 
basin, a large intracratonic basin. The basin contains as much as 4,875 
m (16,000 ft) of sedimentary rocks in its deepest part, southeast of 
Watford City, North Dakota. The strata of the Williston basin were 
deposited during all periods of Phanerozoic time (Gerhard and others, 
1982) (Fig. 2). All the formations that occur within the North Dakota 
portion of the Williston basin occur in the study area. Sloss's (1963) 
sequences are well represented in the stratigraphic record of the 
Williston basin, and serve as a practical means of breaking up the 
stratigraphic column into convenient packages for discussion. 
Previous Work 
Little work has been done on the structural configuration and 
history of the Billings anticline and its origin. Anderson's (1966) 
series of maps was the first publication to deal specifically with the 
Billings anticline and the petroleum potential of the area, although 
4 
Figure 1. Location of the area of study within the Williston basin and 
northern Great Plains. The enclosed region in T. 140 N. and T. 141 N. 
is the outline of the south unit of Theodore Roosevelt National Park. 
Townships are six miles on a side. The basin outline, after Laird 
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earlier studies did indicate that a positive structure existed and 
stratigraphic thinning in the area was documented. These earlier works 
were commonly regional studies and so detailed description of the 
structural or depositional history of the area was lacking. After 
Anderson's maps were published in 1966, the informal title "Billings 
nose" became the commonly used term for the Billings anticline, although 
Anderson did not use this name. 
Using a series of isopach and structure maps in studies of the 
Deadwood-Winnipeg interval, Carlson (1958, 1960) demonstrated that the 
Billings anticline was a positive feature during Winnipeg deposition, 
but was probably not so during deposition of the Deadwood Formation. 
Carlson (1960) also suggested that it was during deposition of the 
Winnipeg Group (Middle to Late Ordovician) that the Williston basin 
began to subside. 
Kume (1963) showed thinning over the Billings anticline in the 
Bakken Formation (Mississippian-Devonian). The Bakken thinning is 
primarily within the lower and middle members of the Bakken. He stated 
that thinning of the Bakken is due to local uplift associated with major 
uplift of the Central Montana Platform and the Cedar Creek anticline, 
which caused either nondeposition or erosion. 
Anderson's (1966) maps were the first maps published of the 
Billings anticline area that concentrated on the structural 
configuration of the area. His maps, though of a smaller region and 
with many fewer control points than were available for this study, 
clearly show the Billings anticline. 
8 
Salisbury (1966) reported thinning of Jurassic units over the 
Billings anticline in his study of the Jurassic of southern North 
Dakota. 
Dow (1967) asserted that, based on stratigraphic evidence, there 
was renewed tectonic activity on the Nessen and Cedar Creek anticlines 
during the Late Triassic, and that both structures were uplifted at that 
time. 
Friestad (1969) studied the upper Red River Formation in western 
North Dakota. He showed thinning over the Billings anticline and 
concluded that it was a positive feature during deposition of the Red 
River Formation, and that it was most active during deposition of the 
uppermost Red River Formation. Carroll (1978) also noted thinning of 
upper Red River deposits over the Billings anticline. However, he 
suggested that it may have been structurally inactive during and after 
Red River deposition because his structure contour map of the Red River 
shows little topographic expression of the Billings anticline. 
Gerhard and others (1982) suggested the structures within the 
basin, as well the basin itself, were the result of left-lateral shear 
along northea t rending shear zones and lineaments. They believed the 
shears and lineaments to have been formed during pre-Phanerozoic time, 
and that renewed movement or "tensing" of these features during the 
Phanerozoic resulted in the formation of the structural elements in the 
region. 
Carlson (1983) argued that, because the basal Deadwood is missing 
in Billings County, a topographic high exist ed at the end of the 
Precambrian. 
9 
Based on isopach and facies map trends, Kupecz (1984) stated that 
the Billings anticline was a positive element before, during, and after 
Frobisher-Alida (Madison Group) deposition (Mississippian). Based on 
stratigraphic pinch-outs of Mission Canyon oil fields in the Elkhorn 
Ranch area, DeMis (1987) found the Billings anticline to have been 
structurally high during deposition of the Mission Canyon Formation. 
Bogle and Hansen (1987) constructed a series of maps that covered 
Golden Valley and Billings Counties, in southwestern North Dakota, a 
region that includes this area of study. Their structure map clearly 
shows the positive features focused on in this project. They delineated 
three regional, north-plunging anticlinal structures based on a log 
marker within the Mission Canyon Formation, and along which major oil 
fields are aligned. These trends were: (1) West Fryburg-Whiskey Joe-
Tree Top; (2) Medora-T. R.-Big Stick-Four Eyes; and (3) Square Butte-
Knutson. An isopach map of an interval within the Mission Canyon 
Formation shows some thinning over the structures, indicating that these 
positive trends may also have been positive during deposition of this 
interval. 
Burke (1989), in a study of the Duperow Formation (Devonian) in 
the Billings County area, showed thinning along the axis of the Billings 
anticline and suggested a fault may be present along the eastern edge of 




The area of study was chosen so that a sufficient region 
surrounding the main structure was included to contrast adequately on-
and off-structure differences in isopach and structure contour map 
patterns. Well log picks, the well log footage of formation markers, 
were obtained from North Dakota Geological Survey copies of all 
available non-deviated oil well logs within the study area, a total of 
931 wells. Wireline logs, primarily gamma ray and resistivity logs, 
were used, but sonic and density logs also were useful in identifying 
evaporites. It should be noted that the formation markers are not 
necessarily exactly equivalent to the actual formation tops; they are 
merely well log markers that occur near formation tops, and may or may 
not correspond exactly to the actual top. Deviated wells were not used 
due to the added computations they require to correct depths back to the 
vertical; the well control of the non-deviated wells was found to be 
sufficient without these relatively few wells. 
To insure consistency in the data set, all well log picks were 
made by the author. The formation markers used are those used by the 
North Dakota Geological Survey. A total of 45 stratigraphic markers 
were used, ranging from the Precambrian basement upward to the Pierre 
Formation (Cretaceous) (Fig. 3). The amount of control on the maps 
10 
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Figure 3. Copy of well log of North Dakota Geological Survey Well No. 
6303 illustrating formation markers used in this study. Vertical scale 





produced in this study is primarily dependent on depth of penetration of 
the wells; deeper units have progressively less control (Fig. 4; Tables 
1 and 2). 
The uppermost Cretaceous units (Carlile, Niobrara, and Pierre 
Formations) have fewer picks recorded because they were added after 
preliminary results showed that significant tectonic activity occurred 
after Greenhorn Formation deposition had ceased. Due to time 
constraints, a minimum number of wells were chosen to achieve an 
adequate spacing of control points for the uppermost Cretaceous units. 
Appendix A contains the legal descriptions of all wells used, and 
Appendix B contains the well log footages for formation markers used in 
this study. Formation abbreviations used in this paper are given in 
Table 3. 
Map Generation 
Using this stratigraphic database, isopach, structure contour 
maps, and residual contour maps, were generated using SURFER, a 
commercial computer-contouring program from Golden Software, Inc. 
(1990). The maps were generated using a grid spacing equal to the 
average distance between nearest well pairs in order to provide a 
reasonably smooth appearance in the final map. The gridding was 
accomplished using the geostatistical method of kriging. Kriging is a 
method of grid calculation that takes the variability of the data into 
account, and which can theoretically produce better results than a 
simple distance-weighted function. 
I · I 
d. Three Forks Formation 
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this study from increasing depths. 
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Figure 4. Representative well control maps for isopach maps used in 
this study from increasing depths. 
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Table 1. Number of wells from which the structure maps of 
this study were constructed. 
Formation No. of Wells Formation No. of Wells Formation t!2..,_ of Wells 
Pierre Fm. 67 Tyler Fm. 926 Dawson Bay Fm. 159 
Niobrara Fm. 85 Otter Fm. 897 Prairie Fm. 158 
Carlile Fm. 85 Kibbey Fm. 879 Winnipegosis Fm. 158 
Greenhorn Fm. 918 sandstone mbr. 879 Ashern Fm. 158 
Mowry Fm. 920 limestone mbr. 879 Interlake Fm. 157 
Inyan Kara Fm. 921 shale mbr . 879 Stonewall Fm. 155 
Swift Fm. 920 Madison Gp. 879 Stony Mountain Fm. 155 
Rierdon Fm. 921 Charles Fm. 879 Red River Fm. 155 
Spearfish Fm. 922 Mission Canyon Fm. 859 Winnipeg Gp. 17 
Saude Mbr. 922 Lodgepole Fm. 408 Roughlock Fm. 17 
Pine Salt Mbr. 922 Bakken Fm. 349 Icebox Fm. 16 
Belfield Mbr. 922 Three Forks Fm. 384 Black Island Fm. 15 
Minnekahta Fm. 923 Birdbear Fm. 333 Deadwood Fm. 13 
Opeche Fm. 923 Duperow Fm. 331 Precambrian 3 
Minnelusa Fm. 922 Souris River Fm. 269 
Table 2. Number of wells from which the isopach maps of 
this study were constructed. 
Formation t!2..,_ofWells Formation No. of Wells Formation No. of Wells 
Pierre Fm. 67 Tyler Fm. 897 Dawson Bay Fm. 158 
Niobrara Fm. 85 Otter Fm. 879 Prairie Fm. 158 
Carlile Fm. 85 Kibbey Fm. 879 Winnipegosis Fm. 158 
Greenhorn Fm. 918 sandstone mbr. 879 Ashern Fm. 157 
Mowry Fm. 920 limestone mbr. 879 Interlake Fm. 155 
Inyan Kara Fm. 920 shale mbr. 879 Stonewall Fm. 155 
Swift Fm. 920 Madison Gp. 382 Stony Mountain Fm. 155 
Rierdon Fm. 921 Charles Fm. 856 Red River Fm. 17 
Spearfish Fm. 922 Mission Canyon Fm. 408 Winnipeg Gp. 13 
Saude Mbr. 922 Lodgepole Fm. 385 Roughlock Fm. 16 
Pine Salt Mbr. 922 Bakken Fm. 384 Icebox Fm. 15 
Belfield Mbr. 922 Three Forks Fm. 333 Black Island Fm. 13 
Minnekahta Fm. 923 Bi rdbear Fm. 331 Deadwood Fm. 3 
Opeche Fm. 922 Duperow Fm. 268 
Minnelusa Fm. 893 Souris River Fm. 159 
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Table 3. Formation abbreviations used in this study. 
Formation Abbreviation Formation Abbreviation Formation Abbreviation 
Pierre Fm. Kp Tyler Fm. PNt Dawson Bay Fm. Ddb 
Niobrara Fm. Kn Otter Fm. Mo Prairie Fm. Op 
Carlile Fm. Kc Kibbey Fm. Mk 1./imipegosis Fm. Ow 
Greenhorn Fm. Kg sandstone ni:lr. Mkss Ashern Fm. Da 
Mowry Fm. Km limestone ni:lr. Mkls Interlake Fm. Si 
Inyan Kara Fm. Kik shale ni:lr. Mksh Stonewall Fm. sos 
Swift Fm. Js Madison Gp. Mad Stony Mountain Fm. Osm 
Rierdon Fm. Jr Charles Fm. Mc Red River Fm. Orr 
Spearfish Fm. TRs Mission Canyon Fm. Mme 1./innipeg Gp. Ow 
Saude Mbr. TRss Lodgepole Fm. Ml Roughlock Fm. Owr 
Pine Salt Mbr. TRsps Bakken Fm. MDb Icebox Fm. Owi 
Belfield Mbr. TRsb Three Forks Fm. Dtf Black. Island Fm. Owbi 
Minnekahta Fm. Pm Birdbear Fm. Db Deadwood Fm. Cd 
Opeche Fm. Po Duperow Fm. Dd Precani:lrian Pc 
Minnelusa Fm. PNm Souris River Fm. Dsr 
Because strata within the Williston basin have such low dip 
angles, commonly less than or equal to 1 degree (Sandberg, 1962), their 
apparent thicknesses as read from the well logs may be treated as true 
thicknesses. Throughout this report, therefore, the term isopach will 
be used in place of isochore. 
Due to the relatively small amplitude of the Billings anticline 
and its associated structures, trend surface analysis was performed on 
the structure maps. Trend surface analysis is a mathematical technique 
that is used for separating small-scale, local variations from 
larger-scale, regional variations. Here, the objective was to separate 
the regional influence of the Williston basin from the local structures 
associated with the Billings anticline. 
The trend surface is a "best-fit" solution of the control values 
to a polynomial surface of any given degree. For this study the 
19 
Williston basin was modeled as a first-order surface due to the low dips 
and small curvature of the basin through the area of study. 
Furthermore, the first-order surface yielded better separation of the 
local and regional features than did the second-order surface. 
Once the trend surface is derived it can be subtracted from the 
original map, yielding a map of residuals. The residual map is a map of 
positive and negative anomalies, those areas that stand above and below 
the trend surface, and which correspond to the local features. In this 
way the delineation of small-scale structures can be enhanced, aiding in 
the definition of the structures. 
The isopach maps were used to identify times when the Billings 
anticline and its associated structures were positive features. 
Stratigraphic thinning of a unit indicates that an area was a 
topographic high at the time of deposition of that unit. Conversely, 
thickening indicates an area was a relative low during sediment 
deposition, and that it may have been subsiding faster than adjacent 
regions. To insure that only depositional thinning was being observed, 
and not erosional thinning, isopachs were calculated for conformable 
units only. 
For all types of maps, two sets of maps were generated. The first 
set of maps was generated using all the available control for each 
horizon to show as much detail as possible. For comparative purposes, a 
second set of maps was generated having in common only those wells that 
penetrated all units between the Red River and Greenhorn Formations, to 




A great deal of time and effort was expended to make sure that no 
errors existed in the data set. Identification and elimination of 
errors was accomplished by several methods. These included both 
statistical procedures and visual inspection of the contour maps for 
"post-holes" and "telephone poles." 
The statistical procedures primarily involved the use of two 
computer programs, BERROR and BTERROR, written by Dr. R. D. LeFever 
(1990). These programs calculate the mean and standard deviation of the 
thickness or elevation of a unit in all wells within a given distance of 
a particular well. If the value at any well was more than 3 standard 
deviations from the mean of the wells within 3 miles, the value was 
marked as a possible error to be checked. This was an iterative 
process, and each iteration found successively smaller errors. 
Once the statistical procedure was completed, a set of maps was 
generated, which were then visually inspected for the presence of 
contour anomalies such as "post-holes" and "telephone poles." Any 
suspect points were rechecked and any necessary corrections were made to 
the data. This also was an iterative process. For particularly 
difficult picks, it was sometimes necessary to repeat the entire process 
several times. 
Relief Plots 
Graphs of structural relief were constructed for individual areas 
where control was sufficient. These graphs illustrate the difference in 
elevation between points on the structure and control points away from 
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the structure, and were used to study smaller portions of the study area 
in more detail. The limits of these smaller areas were defined 
primarily by residual and isopach map patterns, and generally correspond 
to areas of high well control and the major oil fields (Figs. 5 and 6). 
These areas were not necessarily considered separate structural 
elements, although some appear to be. For consistency, a single area 
was chosen to which all relief comparisons would be made. All 
references to differences in relief, therefore, are differences relative 
to this single area. The Grassy Butte Field area (Fig. 6) was chosen as 
the reference area because it is commonly the lowest region on the 
structure maps. Relief calculations were based on averages of the 
values of those wells within the various areas (Table 4). Also, to be 
sure that only tectonic activity was being evaluated only conformable 
formations and members were used. 
The relief plots, as stated above, illustrate the difference in 
relief between points on structure and points off the structure. 
Persistent uplift in an area should result in an increase in relief with 
increasing a ge , while continued subsidence should result in the reverse 
slope. However, because structural relief is a function of net tectonic 
activity, including factors such as compaction and local topographic 
relief, the plots should be regarded as correct only in terms of 
direction of movement and approximate magnitude, and not in any absolute 
sense. 
Ages used in this study were obtained from Ballard and others 
(1983) and from Harland and others (1982) and are given in Appendix C. 
Relative ages of formations and members were taken from Ballard and 
R. 102 W. 
T. 146 N. PIERRE 
CREEK 
T. 144 N. 
COVERED 
SRI OGE 
T. 140 N. 
T. 136 N. 
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R. 102 W. 







R. 100 W. 
Figure 5. Map of major oil fields within the area of study. Modified 
from Rygh (1988). Townships are six miles on a side. 
T. 
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Figure 6 . Map defining i ndividual areas used for relief calculations. 
Townships are six miles on a side. 
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Table 4. Areas considered in detail, and the wells they contain 
that were used for relative relief calculations. See text for 
explanation. 
AREA NAME 
Grassy Butte (GB) 
Medora (MD) 
West Fryburg (WF) 
East Fryburg (EF) 
Knutson (K) 
T. R. (TR) 
Whiskey Joe (WJ) 
Big Stick (BS) 
Tree Top (TT) 
Four Eyes (FE) 
St. Jacobs (SJ) 
Gorham (G) 
Magpie (MP) 
Elkhorn Ranch (ER) 
North Elkhorn Ranch (NE) 
Scairt Woman (SW) 
Buckhorn (BH) 
Rough Rider (RR) 
Flat Top Butte (FT) 
NDGS NUMBERS OF WELLS INCLUDED 




8337, 9120, 10795 
6868, 7012, 7021, 7083, 7086, 
4833, 8391 
6756, 6940, 6969, 7334, 7516, 
7065, 7814, 7934, 8554 






6959, 7501, 7559, 7560, 9134 
6310, 7567, 9297 
8340, 11619, 11821 
7309, 
7924 
4520, 6846, 7435, 7494, 7512, 8086, 
8468, 8668, 12049 
6689 
others (1983); Harland and others (1982) was used to derive absolute 
ages from the relative ages. This two-step method was used because 
Ballard and others (1983) depicted the stratigraphy and relative ages of 
units in the area of study in enough detail for this project, while 
Harland and others (1982) provided a widely known, generally accepted, 
and readily available set of absolute ages. 
Backstripping 
To isolate the tectonic component of subsidence in the study area, 
backstripping was performed on a subset of wells within the study area. 
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Backstripping is a mathematical technique that removes the contributions 
to subsidence from non-tectonic forces, such as sediment compaction, 
sediment loading, and changes in water depth during deposition, and 
yields an estimate of the tectonic component of the total subsidence. 
Detailed discussions of the backstripping method are in Sclater and 
Christie (1980) and Angevine and others (1990). 
Backstripping requires certain stratigraphic information, 
specifically the lithologies present, their thicknesses, ages, and the 
depth of water in which they were deposited. Possible sources of error 
include uncertainties about the ages of the units, the paleobathymetry, 
compaction correction, and ancient sea levels. 
Age problems are caused by inaccuracies of the dating method used, 
and can be worsened by combining several different dating techniques. 
Ages used in this study were obtained as described above. 
Estimation of depth of water during deposition is another source 
of possible error, especially with deeper-water deposits. The Williston 
basin rarely experienced deep water conditions. Gerhard and others 
(1982) explained that most Phanerozoic units display fabrics, biota, and 
rock types that are representative of shallow marine and terrestrial 
depositional conditions; basinal depths were probably attained only in 
the basin center. 
Compaction corrections that are empirically derived also can lead 
to errors. Errors here arise from uncertainties about the relative 
importance of overpressure, diagenesis, and cementation. Bond and 
Kominz (1984) recommended that two backstripping curves be calculated 
for each data set, a maximum compaction curve and a minimum compaction 
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curve. The maximum compaction case assumes that porosity loss is due 
entirely to compaction. The minimum compaction case assumes that only 
non-calcareous shales are compacted and that the porosity reduction of 
other lithologies is due solely to cementation from an external source. 
The two curves thus form the extreme cases of porosity loss and provide 
limits on the amount of tectonic subsidence that may have occurred. 
Bond and Kominz's (1984) method ignores overpressure and secondary 
porosity effects. 
Eustatic sea-level changes also can introduce error; a rise in sea 
level, for example, will show an increasing water depth and could be 
interpreted as an increase in subsidence. Sea-level data for this study 
were obtained from Vail and others (1977) for the Paleozoic, and from 
Haq and others (1987) for the Mesozoic. Because Vail and others' (1977) 
data are in terms of relative sea-level change, while Haq and others 
(1987) provided absolute sea levels relative to present sea level, some 
fitting needed to be done to merge the two. This was accomplished by 
simply fitting the two curves smoothly together at the Permian-Triassic 
boundary. Vail and others (1977) did not publish their data, so the 
maximum relative sea level also had to be estimated in order to match 
the two curves. It was estimated that the maximum transgression reached 
a height of 250 m (820 ft) above present sea level. 
Angevine and others (1990) maintained that most of the problems 
mentioned above can be overcome if thick stratigraphic sections of 
relatively shallow water deposits are used and only long-term, large-
scale changes are studied. Lithologies, ages, and water depth values 
used in the subsidence modelling are provided in Appendix C. 
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The general backstripping equation, solving for tectonic 
subsidence, Y, is given by Bond and Kominz (1984): 
y .. ~ [ s• ( P.=P•) - !::..SL (~) ] + ( Wd-1::..SL ] P. Pw P. Pw 
where Y=tectonic subsidence; s·=decompacted thickness; 4SL=change in sea 
level relative to present day elevation; ~=weighting function relating 
sediment and water loads to tectonic subsidence; Wd=average depth of 
water during deposition; Pm=density of the mantle (3.4 g/cm3); p,=density 
of the sediment load; and Pw=density of sea water (1.02 g/cm3). 
The actual procedure Bond and Kominz (1984) used is depicted in 
Figure 7. First, the lowest unit (unit la) in a stratigraphic sequence 
is restored to its depositional thickness and density and its top is 
placed at a depth below sea level corresponding to the average water 
depth in which it was deposited (Wdi). Then, the subsidence of the 
basement caused by the weight of this unit is removed, and the depth to 
the surface on which the unit was deposited (Yi) is recalculated with 
only the weight of water as the basement-loading factor. 
Next, the second unit (unit 2a) is restored to its depositional 
thickness and density and is placed so its top is at the average depth 
of water in which it was deposited (Wd2 ), and its base is contact with 
the top of the first unit. The thickness and density of the first unit 
are then corrected (unit lb) in accordance with the depth of burial 
below the second unit. Finally, the isostatic subsidence due to the 
weight of sediment in both units is removed, and the depth to the 
surface on which the first unit was deposited (Y2 ) is again recalculated 
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Figure 7. Steps in the backstripping procedure. Correction for 
eustatic sea-level change is not shown. Modified from Bond and Kominz 
(1984). Numbered regions correspond to stratigraphic succession at 
present thickness and density. Region la represents unit 1 restored to 
its initial thickness and density; region 2a represents unit 2 restored 
to its initial thickness and density. Region lb represents the 
thickness and density of unit 1 after deposition of unit 2. Wd 1 and Wd2 
represent the water depths in which units 1 and 2 were deposited. Y1 
and Y2 represent the depths to the surface on which unit 1 was 
deposited; Y1 is the depth immediately before unit 1 is deposited, Y2 is 
the depth immediately before unit 2 is deposited. T0 through T4 are ages 
in Ma for stratigraphic boundaries. The tectonic subsidence curve is 
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with only the weight of water as the basement-loading factor. These 
steps are repeated on up through the stratigraphic column. The tectonic 
subsidence curve is drawn by plotting the values of Y for each unit in 
the stratigraphic column against its age. 
RESULTS 
Definition of the Structure 
The area of study lies near the southwest flank of the Williston 
basin where the basin strike is approximately northwest-southeast. 
First-order trend surfaces calculated on all the conformable units 
indicate that the strike of basin throughout the section is a nearly 
constant N. 53° w. The structural configuration of the southern end of 
study area is less well-defined because of the influence of the rising 
floor of the basin, the small size of the overall structure, and to the 
poor control due to the lack of wells in the south unit of Theodore 
Roosevelt National Park. To aid in the delineation of local structures 
over the regional trend of the basin, first-order residual maps were 
generated of all conformable horizons between the Red River and Pierre 
Formations. Well control is too poor on units below the Red River 
Formation to construct meaningful contour maps. 
There is a compromise to be made when defining a structure based 
on units higher or lower in the . section. If the stratigraphically lower 
units are used to define a structure, contrast between on-structure and 
off-structure regions is greater (Figs. 8 and 9), but control is poorer. 
Better control on the higher units allows for more detail to be seen, 
but the amount of relief on~ and off-structure is diminished (Figs. 10 
and 11). Therefore, the structural elements in the area of study have 
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R. 102 W. R. 99 W. 
T. 146 N. 
T. 138 N. 
R. 102 W. R. 100 W. 
Figure 8. Structure contour map of the top of the Red River Formation. 
Contour interval= 25 meters. Datum is sea level. Townships are six 
miles on a side. 
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R. 102 W. R. 99 W. 
T. 146 N. 
R. 102 W. R. 100 W. 
Figure 9. Residual of the 1st order trend surface of the top of the Red 
River Formation. Contour interval= 10 meters. Lined areas are 
positive residuals. Townships are six miles on a side. 
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R. 102 W. R. 99 W. 
T. 146 N. 
R. 102 W. R. 100 W. 
Figure 10. Structure contour map of the top of the Greenhorn Formation. 
Contour interval= 10 meters . Datum is sea level. Townships are six 
miles on a side~ 
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R. 102 W. R. 99 W. 
T. 146 N. v 
T. 140 N. 
T. 138 N. 
R. 102 W. R. 100 W. 
Figure 11. Residual of the 1st order trend surface of the top of the 
Greenhorn Formation. Contour interval= 10 meters. Lined areas are 
positive residuals. Townships are six miles on a side. 
36 
been defined by using the Mississippian units because they generally 
have the greatest amount of well control, are not too shallow, and their 
well log signatures are consistent and easily recognized. 
The structure top and residual maps of the limestone member of the 
Kibbey Formation (Mississippian), for example, are representative of 
maps that show structures found in the area of study (Figs. 12 and 13). 
The residual map is marked by a large positive anomaly in the center of 
the map, primarily occupying R. 100 W., and extending at least as far 
north as T. 143 N. (Fig. 13). The structure map of the limestone member 
of the Kibbey Formation also shows this feature. This structure is the 
main Billings anticline, here defined as extending from as far south as 
at least the southern portion of T. 141 N. northward to the southern 
portion of T. 144 N., and from R. 100 w. westward to the eastern half of 
R. 101 W. 
The structure map of the limestone member of the Kibbey Formation 
further suggests that the Billings anticline is actually composed of two 
parallel folds, both of which trend slightly east of north, and are 
aligned with major oil fields. The western axis is aligned with T. R., 
Big Stick, and Four Eyes Fields; the eastern axis with Whiskey Joe, Tree 
Top, and St. Jacobs Fields. The southern limits of the anticline are 
poorly constrained due to the absence of wells in the southern unit of 
Theodore Roosevelt National Park. However, it may continue southward as 
far as T. 139 N. Here, well control increases again in the vicinity of 
Medo ra and Fryburg Fields. The structure map suggests there is a high 
associated with western Fryburg Field that may be continuous with the 
eastern axis of the Billings anticline to the north. Additionally, 
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R. 102 W. R. 99 W. 
T. 1-46 N. 
R. 102 W. R. 100 1'. 
Figure 12. Structure contour map of the top of the limestone member of 
the Kibbey Formation showing the axes of the Billings and Rough Rider 
anticlines. Contour interval= 10 meters. Datum is sea level. 
Townships are six miles on a side. 
• 
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R. 102 W. R. 99 'I. 
T. 146 N. 
T. 140 N. 
T. 138 N. 
R. 102 W. R. 100 W. 
Figure 13. Residual of the 1st order trend surface of the top of the 
limestone member of the Kibbey Formation. Contour interval= 10 meters. 
Lined areas are positive residuals. Townships are six miles on a side • 
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another high, associated with Medora Field, may be continuous with the 
western axis. Bogle and Hansen (1987) believed these features to be 
continuous and tied them together into a regional structural grain 
superimposed on the basin trend. A third axis, coinciding with eastern 
Fryburg Field does not seem to extend any farther northward. 
Closely-spaced contour lines along the R. 99 w.-R. 100 w. boundary 
from T. 140 N. to T. 144 N. seem to suggest that the anticline is 
bounded by a fault on its eastern side, although there is no evidente of 
faulting in any well logs studied. There is, however, about 120 m (400 
ft) of relief across this feature on the Red River Formation top. 
Isopach patterns that show abrupt thickening to the east over this 
feature also suggest the existence of an eastern bounding fault. 
Another positive anomaly lies in T. 143 N. and T. 144 N., R. 101 
w., west and slightly north of the Billings anticline and separated from 
it by a less positive "saddle." This anomaly coincides geographically 
with Elkhorn and North Elkhorn Ranch Fields. Northward, in T. 145 N. 
there is another positive anomaly, which coincides with Rough Rider 
Field. The residual map suggests that the two features are separate, 
but the structure map suggests that the two highs may be parts of a 
single structure, here called the Rough Rider anticline, that extends 
from T. 143 N. to T. 145 N., R. 101 W., and flattens in the middle. 
The Rough Rider anticline, like the Billings anticline, seems to 
be bounded on the east by a fault. It is unclear whether the two faults 
are continuous, or are two separate, parallel faults. 
North of the Billings anticline, in the southwest corner of T. 145 
N., R. 99 W. is a mildly positive feature coinciding with Scairt Woman 
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Field. This anomaly occurs on many maps and is produced by a small 
positive structure north of the main anticline, but apparently not 
connected to it. This feature will be referred to as the Scairt Woman 
high. 
Knutson Field, in T. 140 N. and T. 141 N., R. 102 W., also is 
associated with a positive anomaly. The structure maps suggest that it 
is a real structure, and not an artifact of the contouring procedure, 
but control is poor, and not all of the wells in the field are in the 
study area. The Knutson high is not considered part of the Billings 
anticline and little attention will be focused on it in this paper, 
although Bogle and Hansen (1987) believed that the Knutson high is 
continuous with a high corresponding to Square Butte Field, west of this 
study area. 
The comparison maps, those maps generated using an identical set 
of control points, indicate little real difference in the appearance of 
the structure from horizon to horizon. Among the Ordovician and 
Devonian units, of which the Red River Formation is representative, the 
structural and residual map patterns are extremely uniform (Figs. 8 and 
9). There are more changes to the structural pattern as one moves 
upsection, but these are primarily small changes; the overall pattern 
remains essentially the same as on the limestone member of the Kibbey 
Formation. Also, higher in the section the southern portion of the 
Billings anticline becomes less well defined. 
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Isopach Maps and Relief Plots 
Sloss' (1963) cratonic sequences (Fig. 2) are a convenient way of 
dividing the stratigraphic column of the Williston basin into manageable 
units for discussion. A cratonic sequence is a conformable, or nearly 
conformable, succession of rock units bounded by major unconformities or 
their correlative conformities. This division is a convenient one for 
discussion of the relief plots because of the necessity of using only 
conformable formations in their construction; breaks in the relief plot 
curves correspond well to Sloss' (1963) cratonic sequence boundaries. 
Therefore, the following discussion will be organized by sequences. To 
aid in the understanding of the following discussion, Table 5 lists 
changes in relative relief for the various areas through time and Table 
6 lists rates of change of relative relief for the various areas. 
Sauk Sequence 
Deposition of Sauk sequence strata began in the latest Precambrian 
and lasted until the Early Ordovician (Frazier and Schwimmer, 1987, p. 
99). The Deadwood Formation (Cambrian-Ordovician) is the only deposit 
of this sequence in the Williston basin. Poor control on the Deadwood 
Formation makes conclusions about whether the Billings anticline was 
structurally high at this time uncertain. Only three wells in the study 
area penetrate the Precambrian surface, and allow the thickness of the 
Deadwood to be calculated (Fig. 14). These three wells show that the 
Deadwood is thinner on the Billings anticline and thickens to the south, 
although with so few wells it is impossible to draw meaningful 
conclusions about whether the anticline actually was a positive feature 
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Table s. Changes in relative relief through time for each area, in 
meters. See text for explanation. Zero and negative zero values 
indicate changes in relief of between -0.49 and 0.49 m. Formation 
abbreviations are defined in Table 3; abbreviations of areas are 
defined in Table 4. 
Areas: 
Fms. MD WF EF f TR WJ BS TT FE SJ 9. MP ER • NE SW BH RR FT 
Kp 12 27 10 10 14 -2 18 1 5 6 -3 -7 -5 8 -19 -7 ·24 
Kn 8 10 9 16 10 12 10 11 8 10 10 5 12 8 2 8 7 4 
Kc -21 -24 ·24 ·18 · 19 ·28 -17 ·11 -1 -9 -15 -3 -9 -6 -3 -4 -2 -8 
Kg -23 -27 -27 ·20 -18 -18 -18 ·17 ·15 -17 ·17 -9 -5 -9 -0 -4 7 -0 
Km -6 -3 6 -5 0 4 2 2 -3 2 -3 -8 -6 -8 -4 -3 -3 -2 
Kik 11 17 39 -13 -4 -5 11 21 2 -5 0 10 11 -5 6 4 ·30 -8 
Jr 47 38 8 48 52 61 27 22 33 37 22 8 6 30 -o -3 23 -1 
TRsps · 19 -21 ·26 7 -5 -8 -7 -5 -3 -6 4 -6 -17 -7 -9 -16 -7 
TRsb -4 2 2 -3 -3 -4 -6 -4 -6 -9 -5 -2 -2 0 -1 -0 2 5 
Pm 0 1 2 0 -0 0 -0 -0 -1 -1 -1 -1 -o 0 -o -0 0 2 
Po -18 -10 ·23 -13 -32 -14 -33 -9 -5 -11 -7 1 -3 0 15 9 11 
PNt 19 20 19 3 9 10 11 12 9 10 9 7 6 6 3 3 -2 
Mkss 6 7 9 4 4 6 2 4 2 1 2 2 2 -0 
Mids 1 -0 4 -0 0 0 0 -0 0 0 -1 -1 -1 -1 0 -1 
Mksh 3 3 2 -0 1 1 1 0 1 -1 1 -o -1 -o -1 -1 -1 
Mc 62 64 69 59 35 40 33 28 31 30 32 30 28 28 22 32 19 29 
Mme 17 17 20 3 13 14 8 14 5 6 4 1 1 -0 3 -6 -7 · 18 
Ml 52 49 45 48 43 43 39 40 34 27 31 29 36 32 16 31 23 19 
MDb 14 12 13 12 12 10 11 10 13 11 5 12 7 6 
Dtf 25 24 20 28 13 14 9 7 7 6 6 8 12 7 3 10 6 7 
Db 6 6 6 6 5 4 4 4 3 2 3 3 4 3 0 5 2 3 
Dd 27 25 23 25 20 19 21 19 19 18 19 16 15 15 7 13 12 8 
Dsr 48 48 47 50 43 45 34 34 29 26 24 20 24 19 10 17 10 10 
Ddb 12 11 11 6 6 4 9 8 8 7 6 6 7 5 3 5 2 2 
Dp -9 -9 · 12 · 12 ·13 ·15 ·12 · 14 · 11 -11 ·11 -7 -7 -6 -5 -3 -3 1 
Dw 13 13 13 17 12 9 8 6 5 4 4 5 5 5 3 6 6 4 
Da 146 133 122 120 99 97 83 79 67 58 56 56 73 66 30 64 51 35 
sos 9 8 5 11 7 6 7 6 3 3 2 3 4 2 2 4 3 
Osm -1 -1 -1 -0 -0 0 -0 0 0 0 2 1 
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Table 6. Rates of change in relative relief through time for each 
area, in meters per million years. See text for explanation. Zero 
and negative zero values indicate rates of change between -0.49 and 
0.49 m/Ma. Formation abbreviations are defined in Table 3; 
abbreviations of areas are defined in Table 4. 
Areas: 
Fms. MD \JF EF f TR WJ BS TT FE SJ Q MP ER NE SW BH RR £.I 
Kp 0 2 -0 0 0 -0 -1 -0 -2 -1 -2 
Kn 2 1 3 2 2 2 2 2 2 1 2 1 0 1 1 
Kc -7 -8 -8 -6 -6 -9 -6 -4 -0 -3 -5 -1 -3 -2 -1 -1 -1 -3 
Kg -3 -3 -3 -2 -2 -2 -2 -2 -2 -2 -2 -1 -1 -1 -o -0 -0 
Km -1 -0 -1 0 0 0 -0 0 -0 -1 -1 -1 -1 -o -0 -0 
Kik 0 0 -o -o -0 0 0 0 -o 0 0 0 -0 0 0 -1 -0 
Jr 0 0 0 0 0 0 0 0 0 0 -0 -0 0 -0 
TRsps -9 -11 -13 4 -2 -4 -3 -3 -2 -3 2 -3 -8 -3 -5 -8 0 -3 
TRsb -o 0 0 -o -o -0 -0 -0 -0 -1 -0 -0 -0 0 -0 -o 0 0 
Pm 0 0 1 0 -0 0 -0 -o -0 -0 -0 -0 -0 0 -0 -0 0 1 
Po -0 -0 -1 0 -0 -1 -0 -1 -o -0 -0 -o 0 -0 0 0 0 0 
PNt 0 0 0 0 0 0 0 0 0 0 -0 0 
Mkss 3 4 4 2 2 3 2 0 1 -o 
Mkls 0 -0 2 -0 0 0 0 -0 0 0 0 -1 -0 -0 0 -0 0 -0 
Mksh 2 -0 0 1 0 0 0 0 -1 0 -o -o -0 -0 -0 -1 
Mc 10 11 11 10 6 7 6 5 5 5 5 5 5 5 4 5 3 5 
Mme 2 2 2 0 2 2 2 1 1 1 0 0 -0 0 -1 -1 -2 
Ml 3 3 3 3 4 4 4 4 3 2 3 3 3 3 2 3 2 2 
MDb 2 2 2 1 2 2 
Dtf 4 3 3 4 2 2 2 0 
Db 2 2 2 1 1 0 
Dd 13 12 12 12 10 9 11 9 10 9 9 8 8 8 4 7 6 4 
Dsr 24 24 23 25 21 23 17 17 15 13 12 10 12 9 5 9 5 5 
Ddb 12 11 11 6 6 4 9 8 8 7 6 6 7 5 3 5 2 2 
Dp -9 -9 -12 -12 -13 -15 -12 -14 -11 -11 -11 -7 -7 -6 -5 -3 -3 1 
Dw 7 7 6 8 6 4 4 3 3 2 2 2 3 3 2 3 3 2 
Da 4 4 4 4 3 3 3 2 2 2 2 2 2 2 2 2 
sos 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
Osm -0 -0 0 -0 -0 -0 0 -0 0 0 0 0 0 0 0 0 0 0 
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Figure 14. Locations of wells penetrating the Deadwood Formation. 
Where wells also penetrate the Precambrian, thicknesses of the Deadwood 
Formation are given in meters. Townships are six miles on a side. 
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during deposition of the Deadwood Formation. A major unconformity 
separates the Deadwood Formation from the overlying Winnipeg Group and 
marks the top of the Sauk sequence. 
Tippecanoe Sequence 
Deposition of strata of the Tippecanoe sequence began in the early 
Middle Ordovician and ended in the Early Devonian (Frazier and 
Schwimmer, 1987, p. 135). The Tippecanoe sequence includes the Winnipeg 
Group, and the Red River, Stony Mountain, Stonewall, and Interlake 
Formations. 
Isopach maps of the Winnipeg Group (Ordovician) were not constructed 
due to limited well control. Winnipeg Group strata thicken northward 
from 45 m (148 ft) in T. 139 N. to 66 m (217 ft) in T. 146 N. Based on 
data from wells that are located in T. 143 N., it seems that the 
Billings anticline may have been topographically high during Winnipeg 
deposition, but the amount of thinning is so slight that it is difficult 
to be sure (Fig. 15). The Black Island Formation, the lowermost unit of 
the Winnipeg Group, also thins slightly across the Billings anticline, 
but the overlying Icebox and Roughlock Formations indicate little 
influence of the anticline on depositional patterns, and show only the 
northward thickening pattern of the total Winnipeg Group thickness. 
The Red River Formation (Ordovician) conformably overlies the 
Winnipeg Group. Red River thicknesses were not contoured due to poor 
well control on top of the Winnipeg Group. However, a visual inspection 
of the distribution of Red River thicknesses (Fig. 16) indicates that 
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Figure 15. Locations of wells penetrating the Winnipeg Group. Columns 
contain thicknesses of the individual Winnipeg formations; from top to 
bottom Roughlock, Icebox, Black Island Formations. Where the Deadwood 
Formation is also penetrated thickness of the entire Winnipeg Group is 
also given. All values are in meters. Townships are six miles on a 
side. 
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Figure 16. Locations of wells penetrating the Red River Formation and 
Winnipeg Group. Thicknesses of the Red River Formation are given in 
meters. Townships are six miles on a side. 
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the formation thickens to the east or northeast, and is thinnest in the 
south and extreme northwest. 
The Stony Mountain Formation (Ordovician) conformably overlies the 
Red River Formation and is conformably overlain by the Stonewall 
Formation (Ordovician-Silurian). With these and younger units there is 
enough control to contour formation thicknesses. The increased control 
also allows for detailed examination of smaller portions of the study 
area. These smaller areas (Fig. 6) largely correspond to the major oil 
fields (Fig. 5) located on the structural highs described above. Where 
appropriate, these areas have been subdivided, primarily on the basis of 
isopach patterns. These are the areas for which relative relief was 
calculated in the construction of the relief plots. Figure 17 
illustrates two entire relief plots. The Medora area and the Flat Top 
Butte area were chosen for this illustration because they are widely 
separated regions and so, in a general way, show the variability of 
these curves over the study area. Further discussion deals with 
segments of these curves so figures were constructed which show all 
areas on a single figure to facilitate comparisons between areas. 
The relief plots indicate that the time of Stonewall through Stony 
Mountain deposition was a period of low-magnitude relative uplift 
throughout the area of study, although some areas did experience a small 
amount of relative subsidence during deposition of the Stony Mountain 
Formation (Fig. 18; Tables 5 and 6). In general, during deposition of 
the Stony Mountain Formation, the southernmost areas underwent relative 
subsidence while the northern regions underwent relative uplift. During 
deposition of the Stonewall Formation, however, all regions underwent 
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Figure 17. Representative relief plots. Upper curve is for the Medora 
area; lower curve i s for the Flat Top Butte area. Vertical dashed lines 
schematically indicate cratonic sequence boundaries. Vertical scale is 
meters of relief relative to the Grassy Butte area. Horizontal scale is 
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Figure 18. Relief plot for the Tippecanoe sequence. Individual curve 
segments correspond to the areas of interest discussed in the text. 
Inset shows which formations are included, and the absolute ages of the 
curve segment endpoints. The vertical direction is meters of relief 
relative to the Grassy Butte area. Horizontal direction of graph has no 




600 . I 7'* MEDORA 
- WEST FRYBURG I 
EAST 
FRY BURG.,,,,.- ; KNUTSON 
500 
4001 
T.R . .,,- .,,.-- WHISKEY JOE 
....-BIG STICK 
!~~ 
...- TREE TOP 
-- FOUR EYES ELKHORN RANCH 
,,,.- I I l11 "' 
ST. JACOBS - NORTH 
GORHAM - - ELKHORN RANCH 
MAGPIE - ...-BUCKHORN 
200-; I 
Osm Orr 
- - ROUGH RIDER --
SCAIRT WOMAN - -
10~ I I I I 
FLAT TOP 
BUTTE 




uplift relative to the Grassy Butte region; the magnitude ranged from 
about l m (3 ft) in the north to 11 m (36 ft) in the south. The average 
rate of relative uplift also increased from l m/Ma (3 ft/Ma) during 
deposition of the Stony Mountain Formation to 5 m/Ma (16 ft/Ma) during 
deposition of the Stonewall Formation. 
The Interlake Formation (Silurian) conformably overlies the Stonewall 
Formation, and is unconformably overlain by the Ashern Formation 
(Devonian). This unconformity marks the top of the Tippecanoe sequence. 
Kaskaskia Sequence 
The Kaskaskia sequence includes all units from the Ashern Formation 
(Devonian) up through the Otter Formation (Mississippian). Between 30 m 
(98 ft) and 146 m (479 ft) of relief was generated between the end of 
deposition of the Stonewall Formation and the end of deposition of the 
Ashern Formation. The period of Kaskaskia deposition was by far the 
most tectonically active; an average of 150 m (493 ft) of net relative 
uplift occurred during this time. It was predominantly a time of large-
scale uplift of the positive structural elements of the study area 
relative to the basin floor, although several episodes of relative 
subsidence also occurred. 
Because of the large number of formations which occur during the 
Kaskaskia, and a regression immediately prior to Bakken deposition, the 
Kaskaskia sequence will be considered in two portions: the lower 
Kaskaskia, comprising the Ashern through Three Forks Formations, and the 
upper Kaskaskia, the Bakken through Otter Formations. 
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Lower Kaskaskia Sequence 
During deposition of the Winnipegosis Formation (Devonian) relative 
uplift occurred in all areas (Fig. 19). Amounts generally were greater 
in the south and decreased to the north. The Knutson Field area gained 
the most relief, 17 m (56 ft), and Scairt Woman Field gained the least, 
3 m (10 ft). Rates of uplift also decreased northward, ranging from 4 
m/Ma (13 ft/Ma) to 1 m/Ma (3 ft/Ma). 
During deposition of the Prairie Formation (Devonian) there 
apparently was a change in the tectonic activity of the area. The 
relief plots indicate all areas but Flat Top Butte underwent relative 
subsidence of from 3 m (10 ft) to 15 m (49 ft). The overall trend of 
the Prairie isopach map (Fig. 20) also suggests a change in the tectonic 
regime in that the Prairie Formation . thickens to the east or southeast, 
whereas underlying units thicken to the northeast. The anomalously 
thick area in the northeast corner of the Prairie isopach map is caused 
by the presence of a thick salt section in a single well, the only well 
in the study containing Prairie salt. The isopach map also shows the T. 
R. area and the areas on the northern end of the Billings anticline are 
areas of thickening of the Prairie. The northern portion of the Rough 
Rider anticline also seems to be thicker, while the southern portion 
(Elkhorn Ranch and Buckhorn-Devils Pass-southeast Rough Rider areas) 
appears to be an area of thinner Prairie. 
During deposition of the Dawson Bay Formation (Devonian) the areas 
again underwent uplift relative to the Grassy Butte area, as was the 
case throughout the remainder of time during which Kaskaskia strata were 
deposited. The amount of relative uplift that occurred during 
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Figure 19. Relief plot for Kaskaskia sequence. Individual curve 
segments correspond to the areas of interest discussed in the text. 
Inset shows which formations are included, and the absolute ages of the 
curve segment endpoints. The vertical direction is meters of relief 
relative to the Grassy Butte area. Horizontal direction of graph has no 









400-i I r EAST FRYBURG 
• . KNUTSON 
-E TR. WHISKEY JOE _. 





200 I I f 
FOUR EYES ELKHORN RANCH 
ST. JACOBS \ NORTH ELKHORN RANCH 
GORHAM \ BUCKHORN 
MAGPIE / \,UGH \IDER 
10 




R. 102 W. R. 99 W. 
T. 148 N. 
R. 102 W. R. 100 W. 
Figure 20. Isopach map of the Prairie Formation. Contour interval= 3 
meters. Townships are six miles on a side. 
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deposition of the Dawson Bay Formation ranged from 2 m (7 ft) to 12 m 
(39 ft) and averaged about 7 m (22 ft). The rate of movement was about 
7 m/Ma (23 ft/Ma), almost twice as rapid as that during Prairie 
deposition. The region of the Rough Rider anticline is generally an 
area of thin Dawson Bay (Fig. 21). There is a peculiarly shaped region 
of thinning extending westward from the central portion of the Billings 
anticline. Also, the regional trend of the isopach map shows the Dawson 
Bay thickens toward the northeast, a change from the east or southeast 
direction of the Prairie Formation. 
During deposition of the Souris River Formation (Devonian) the amount 
and rate of relative uplift increased dramatically. The relief plots 
show that between 10 m (33 ft) and 48 m (157 ft) of relief were 
generated during this time, averaging 30 m (98 ft), at an average rate 
of 15 m/Ma (49 ft/Ma), about four times greater than that during 
deposition of the Dawson Bay Formation and two times as rapid. The 
Souris River isopach map (Fig. 22), however, shows only minor thinning 
over the various structures, but the rate of northeasterly thickening, 
as indicated by the spacing of the contour lines, is much greater than 
in the underlying units. 
During deposition of the Duperow Formation (Devonian) the rate of 
relative uplift decreased by about one-half in the southern areas, but 
decreased less in the central and some of the northern regions, and 
actually increased slightly in the area of the Rough Rider anticline. 
Amounts of relief gained during this time show a similar pattern to that 
seen in the rate of change of relief. Overall, 7 m (23 ft) to 27 m (89 
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R. 102 W. R. 100 W. 
Figure 21. Isopach map of the Dawson Bay Formation. Contour interval= 
3 meters. Townships are six miles on a side. 
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Figure 22. Isopach map of the Souris River Formation. Contour interval 
= 3 meters. Townships are six miles on a side. 
61 
ft) of relief were generated relative to the Grassy Butte area, at an 
average rate of 9 m/Ma (30 ft/Ma). 
The Duperow Formation is the stratigraphically lowest unit to show 
well-defined areas of thinning associated with the Billings anticline, 
and to a lesser extent, the Rough Rider anticline. The Duperow isopach 
map (Fig. 23) shows that most of the individual areas exhibit thinning, 
but some areas are thicker than the surrounding areas; the T. R. area is 
one such area of local thickening. There are thins associated with Big 
Stick, Whiskey Joe, Knutson, st. Jacobs, central Rough Rider, North 
Elkhorn Ranch, and Flat Top Butte Fields. The close spacing of the 
contour lines along the east side of both the Billings anticline and the 
northern terminus of the Rough Rider anticline suggests the presence of 
a fault. It is unclear whether these are parts of a single fault or are 
two separate, parallel faults. The Duperow isopach map was especially 
useful in defining the edges of the various tectonic blocks in the area. 
During deposition of the Birdbear Formation (Devonian) the rate and 
amount of relative uplift decreased greatly; the region was more or less 
tectonically stable. Relief plots indicate that an average of only 4 m 
(13 ft) of relative uplift occurred at this time, at an average rate of 
only 1 m/Ma (3 ft/Ma) 
During deposition of the Three Forks Formation (Devonian) the rate of 
relative uplift increased slightly over that during deposition of the 
Birdbear Formation. The greatest increases were in the southernmost 
region of the study area where rates were often double or triple those 
during Birdbear deposition. By far, the greatest increase in relief 
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Figure 23. Isopach map of the Duperow Formation. Contour interval= 3 
meters. Townships are six miles on a side. 
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occurred in the southernmost areas where the Fryburg, Medora, and 
Knutson Fields underwent more than 20 m (66 ft) of relative uplift. 
Whiskey Joe and T. R. Fields gained about 14 m (46 ft), Elkhorn Ranch 
Field gained 12 m (39 ft), and the Buckhorn-Devils Pass-southeast Rough 
Rider area gained 10 m (33 ft) of relief. All other areas had less than 
10 m (33 ft) of relative uplift during deposition of the Three Forks 
Formation. Like the Souris River Formation, the Three Forks Formation 
isopach pattern (Fig. 24) reflects an increase in relief relative to the 
Grassy Butte area with a high rate of northeasterly thickening, but with 
little apparent influence on depositional patterns. The Three Forks 
Formation is unconformably overlain by the Bakken Formation of 
Mississippian and Devonian age, and is the uppermost unit of the lower 
Kaskaskia sequence. 
Upper Kaskaskia Sequence 
The upper Kaskaskia sequence encompasses the Bakken through Otter 
Formations. The Bakken Formation (Mississippian-Devonian) unconformably 
overlies the Three Forks and is the initial deposit of a transgressive 
sequence that followed a minor regression near the end of the Devonian 
(Webster, 1982). The Bakken Formation attains a maximum thickness of 21 
m (69 ft) in the northeast corner of the study area and thins to a 
feather edge to the southwest (Fig. 25). In the southwest corner of the 
study area the Bakken Formation is absent and the Three Forks Formation 
is there overlain by the Lodgepole Formation of the Madison Group. The 
Bakken-Three Forks contact is an onlap relationship; progressively 
higher members of the Bakken Formation extend over greater areas. 
64 
R. 102 W. R. 99 W. 
T. 146 N. D 
) 
T. 140 N. 
T. 138 N. 
R. 102 W. R. 100 W. 
Figure 24 . Isopach map of the Three Forks Formation. Contour interval 
= 3 meters. Townships are six miles on a side . 
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Figure 25. Isopach map of the Bakken Formation. Contour interval= 3 
meters. Townships are six miles on a side. 
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The relief plots show that Bakken deposition also took place during a 
time of relative uplift. The rate of relative uplift was about the same 
as that during deposition of the Three Forks Formation, but the amount 
of relief gained was generally greater during deposition of the Bakken 
Formation. In the areas along the northern portion of the Billings 
anticline, there was about twice as much uplift as during deposition of 
the Three Forks Formation. 
The Lodgepole Formation (Mississippian), lowermost unit of the 
Madison Group, conformably overlies the Bakken Formation. Where the 
Bakken is absent the Lodgepole overlies the Three Forks Formation. The 
relief plots show that the Lodgepole formation also was deposited during 
a time of relative uplift that, while remaining moderate, was some two 
to three times more rapid than that during deposition of the Bakken 
Formation, reaching as much as 4 m/Ma (13 ft/Ma). Amounts of relative 
uplift also were very high; values ranged from 11 m (36 ft) at Scairt 
Woman Field to 31 m (102 ft) at Whiskey Joe Field, and averaged about 35 
m (116 ft), three to four times greater than that during deposition of 
the Bakken Formation. The relatively large increase in relief is at 
least partly due to the longer time of deposition of the Lodgepole 
Formation. The isopach pattern of the Lodgepole Formation (Fig. 26) 
shows significant thinning along the southern portion of the Billings 
anticline. Slight thinning seems to be present along the Rough Rider 
anticline. 
The Mission Canyon Formation (Mississippian), the middle unit of the 
Madison Group, overlies the Lodgepole Formation. Differences in 
relative motion among the various areas became more pronounced during 
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Figure 26. Isopach map of the Lodgepole Formation. Contour interval= 
3 meters. Townships are six miles on a side. 
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deposition of the Mission Canyon Formation; some areas underwent 
relative uplift, some underwent relative subsidence, and some areas were 
more or less stable with respect to Grassy Butte Field (Fig. 19; Tables 
5 and 6). The southern and southeastern portions of the study area 
underwent the greatest amount of uplift relative to Grassy Butte Field, 
gaining about 18 m (59 ft) of relief. The amount of uplift generally 
decreased to the northwest; the areas along the southern portion of the 
Billings anticline gained about 14 m (46 ft) of relief relative to the 
Grassy Butte area and the areas along the northern portion of the 
Billings anticline gained generally less than 6 m (20 ft). The 
northwestern regions underwent relative subsidence of up to 18 m (59 
ft). 
The Mission Canyon Formation isopach map pattern (Fig. 27) shows a 
change in the regional trend to one of thickening to the northwest. 
Because of Mission Canyon thinning along the southern portion of the 
Billings anticline, the area must have been high, as it was during 
Lodgepole deposition. The Flat Top Butte area lies just west of an area 
of extreme thinning, suggesting that during Mission Canyon deposition 
this area was topographically low. The Magpie-Gorham area is an area of 
local thickening. 
During deposition of the Charles Formation (Mississippian), the 
uppermost unit of the Madison Group, all areas again underwent uplift 
relative to the Grassy Butte area. There was a large increase in the 
rate of movement, and rates as high as 11 m/Ma (36 ft/Ma) were reached, 
with an average rate of 6 m/Ma (21 ft/Ma) . Additionally, the amount of 
the relative relief gained during deposition of the Charles Formation 
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Figure 27. Isopach map of the Mission Canyon Formation. Contour 
interval= 3 meters. Townships are six miles on a side. 
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was the greatest achieved during deposition of any single unit seen in 
this study; amounts ranged from 19 m (62 ft) in the north to 69 m (226 
ft) in the south and averaged about 37 m (122 ft). Although the relief 
plots indicate that there was a great deal of relative uplift during 
deposition of the Charles Formation, the isopach map of the Charles 
(Fig. 28) suggests that only certain areas may have been positive during 
deposition of the Charles Formation. Knutson, North Elkhorn Ranch, and 
Scairt Woman Fields are regions of large amounts of thinning, while 
Medora and Fryburg Fields, even though they have the highest values of 
relative uplift, appear as only slight noses on the map. The areas on 
the Billings anticline also are areas of thinning. Elkhorn Ranch Field, 
conversely, is an area of thicker Charles. Overall, the Charles 
Formation thickens to the east or northeast as does the Lodgepole 
Formation. 
The Kibbey Formation (Mississippian) conformably overlies the Charles 
Formation. Following deposition of the Charles Formation, there was 
another abrupt change in the tectonic regime of the region, with an 
almost total cessation of movement relative to the Grassy Butte area. 
Generally, during deposition of the lower two members of the Kibbey 
Formation the amount of relative movement was less than 2 m (7 ft) in 
any area, with the northern areas undergoing relative subsidence and the 
central and southern areas undergoing relative uplift. Rates of 
movement decreased to less than 1 m/Ma (3 ft/Ma) in most areas. Eastern 
Fryburg Field is the most significant exception, gaining about 6 m (20 
ft) of relief at a rate of 2 m/Ma (7 ft/Ma) during this interval; 
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Figure 28. Isopach map of the Charles Formation. Contour interval= 5 
meters. Townships are six miles on a side. 
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western Fryburg and Medora Fields also underwent greater than 2 m (7 ft) 
of relative uplift. In general, the southern areas underwent relative 
subsidence while the northern areas underwent relative uplift. 
During deposition of the sandstone member of the Kibbey Formation 
most areas again underwent relative uplift with a slight increase in the 
amount and rate of motion. Amounts of relative uplift ranged from l m 
(3 ft) to 9 m (30 ft), although most areas gained less than 5 m (16 ft). 
Flat Top Butte was the only area to subside relative to the Grassy Butte 
area, and underwent less than 1 m (3 ft) of relative subsidence. 
The Kibbey Formation is conformably overlain by the Otter Formation 
(Mississippian), which is overlain unconformably by the Tyler Formation 
(Pennsylvanian). The Otter-Tyler unconformity marks the top of the 
Kaskaskia sequence. 
Absaroka Sequence 
Deposition of strata of the Absaroka sequence began in the 
Pennsylvanian and ended in the Early Jurassic (Frazier and Schwimmer, 
1987, p. 271). The sequence includes the Tyler Formation 
(Pennsylvanian) through the Spearfish Formation (Permian-Triassic). The 
time of deposition of units belonging to the Absaroka sequence in the 
area was primarily a time of relative subsidence in the study area (Fig. 
29; Tables 5 and 6). It therefore represents a major change in tectonic 
activity from the predominantly positive motion that occurred throughout 
deposition of Kaskaskia, Tippecanoe, and possibly Sauk strata, although 
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subsidence did, in fact, remain the norm, with few exceptions, into the 
Cretaceous. 
Between the end of Kibbey deposition and the end of Tyler deposition, 
most areas underwent relative uplift; only the central Rough Rider area 
underwent relative subsidence. The greatest amounts of relative uplift, 
about 20 m (66 ft), occurred in the southern regions of the area of 
study, except for Knutson Field, which gained only 3 m (10 ft). Lesser 
amounts of uplift occurred on the Billings anticline, about 11 m (36 
ft), and the least amounts of relative uplift occurred in the northern 
regions, and were generally 7 m (23 ft) or less. 
The Tyler Formation is conf ormably overlain by the Minnelusa 
Formation (Pennsylvanian), which is unconformably overlain by the Opeche 
Formation (Permian). Between Tyler and Opeche deposition, relative 
subsidence occurred in all regions except some of the areas associated 
with the Rough Rider anticline, and Knutson Field. The areas on 
northern portion of the Rough Rider anticline gained between 9 m (30 ft) 
and 15 m (49 ft) of relief; the southern portion of the Rough Rider 
anticline gained much less, 1 m (3 ft) or less. In the Scairt Woman 
area there was less than 1 m (3 ft) of change relative to the Grassy 
Butte area. All other areas underwent relative subsidence between 
deposition of the Tyler and Opeche Formations. The magnitude of 
relative subsidence generally decreased to the west and north. Regions 
on the east side of the Billings anticline underwent the greatest amount 
of relative subsidence; Whiskey Joe and Tree Top Fields subsided about 
32 m (105 ft), and eastern Fryburg about 23 m (75 ft). These magnitudes 
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are two to three times greater than those on the west side of the 
Billings anticline. 
The Minnekahta Formation (Permian) conformably overlies the Opeche 
Formation. The Minnekahta Formation shows very little movement at all, 
either positive or negative; all areas underwent less than 2 m (7 ft), 
and most areas less than 1 m (3 ft) of movement relative to the Grassy 
Butte area. The Minnekahta isopach map (Fig. 30) shows little variation 
across the study area, illustrating the small amount of activity during 
deposition of the Minnekahta Formation, although slight thickening is 
associated with the northern portion of the Billings anticline. 
The Minnekahta is conformably overlain by the Belfield Member of the 
Spearfish Formation (Permian-Triassic). The time of deposition of the 
Belfield Member also was dominated by relative subsidence, but of 
slightly greater magnitude than that during deposition of the Minnekahta 
Formation. In the north, North Elkhorn Ranch, central Rough Rider, and 
Flat Top Butte areas underwent up to 5 m (16 ft) of relative uplift. In 
the south, Fryburg Field underwent 2 m (7 ft) of relative uplift. Other 
areas subsided relative to the Grassy Butte area. The greatest amounts 
of relative subsidence occurred along the Billings anticline, with a 
maximum of 9 m (30 ft) near its northern end at St. Jacobs Field. Block 
movement patterns apparently continued unchanged from the time of 
deposition of the Opeche Formation through deposition of the Belfield 
Member of the Spearfish Formation; most areas which gained relief during 
deposition of the Opeche Formation continued to do so during deposition 
of the Belfield Member of the Spearfish Formation, and those areas which 
underwent relative subsidence during deposition of the Opeche Formation 
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Figure 30. Isopach map of the Minnekahta Formation. Contour interval= 
3 meters. Townships are six miles on a side. 
78 
also did so during deposition of the Belfield Member of the Spearfish 
Formation. 
The Pine Salt Member of the Spearfish Formation conformably overlies 
the Belfield Member. As was the case during deposition of the Belfield 
Member, the time of deposition of the Pine Salt Member of the Spearfish 
Formation was a time of relative subsidence in most areas. It was also 
a time of increased rate of relative movement in most areas. Since the 
time of deposition of the Charles Formation, rates of relative motion 
were generally no more than about 1 m/Ma (3 ft/Ma); during deposition of 
the Pine Salt Member of the Spearfish Formation the rate of movement 
increased to an average rate of about 5 m/Ma (16 ft/Ma). The highest 
rates of relative subsidence were in the south, where Medora and Fryburg 
Fields averaged 11 m/Ma (36 ft/Ma). The southern portion of the Rough 
Rider anticline also had a relatively high rate for this time, 8 m/Ma 
(26 ft/Ma) in both the North Elkhorn Ranch and Buckhorn-Devils Pass-
southeast Rough Rider areas. These areas also subsided the most 
relative to the Grassy Butte Field; Medora and Fryburg underwent about 
33 m (109 ft) of relative subsidence, and the North Elkhorn Ranch and 
Buckhorn-Devils Pass-southeast Rough Rider areas averaged 17 m (56 ft). 
The central Rough Rider, Gorham, and Knutson areas were the exceptions; 
they underwent relative uplift during deposition of the Pine Salt Member 
of the Spearfish Formation; amounts ranged from 1 m (3 ft) at central 
Rough Rider, to 4 m (13 ft) at Gorham, and 7 m (23 ft) at Knutson. 
The uppermost member of the Spearfish Formation, the Saude Member, 
conformably overlies the Pine Salt Member, but is unconformably overlain 
79 
by the Rierdon Formation. This unconformity marks the top of the 
Absaroka sequence. 
Zuni Sequence 
Deposition of the strata of the Zuni sequence began in the early 
Jurassic and ended in the latest Cretaceous (Frazier and Schwimmer, 
1987, p. 393). Zuni deposits are not fully represented in this study; 
the youngest formation included was the Pierre Formation of late 
Cretaceous age. Therefore this study will consider only that part of 
the Zuni sequence between the Piper Formation (Jurassic) and the Pierre 
Formation (Cretaceous). 
Between deposition of the Pine Salt Member of the Spearfish Formation 
and deposition of the Rierdon Formation (Jurassic), most areas were 
uplifted relative to the Grassy Butte area. Only the Buckhorn-Devils 
Pass-southeast Rough Rider, Flat Top Butte, and Scairt Woman areas 
underwent relative subsidence during this period, which was generally 
less than 3 m (10 ft). All other areas underwent relative uplift, 
ranging from 6 m (20 ft) to 61 m (200 ft), and averaging 31 m (102 ft). 
Whiskey Joe and T. R. Fields underwent the greatest amount of relative 
uplift during this period, 61 m (200 ft) and 52 m (170 ft) respectively, 
Knutson and Medora Fields gained about 48 m (157 ft), and Four Eyes, St. 
Jacobs, and western Fryburg Fields gained 33 m (108 ft) to 38 m (125 ft) 
of relative relief. Only three areas gained less than 10 m (33 ft) of 
relief: eastern Fryburg, Magpie, and Elkhorn Ranch. In general, the 
greatest amounts of uplift relative to Grassy Butte Field were near the 
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southern end of the Billings anticline and in the southwest corner of 
the study area. 
The Swift Formation (Jurassic) conformably overlies the Rierdon 
Formation and is unconformably overlain by the Inyan Kara Formation 
(Cretaceous). During deposition of the Inyan Kara Formation both 
subsidence and uplift occurred, relative to the Grassy Butte area. The 
areas of Flat Top Butte, central Rough Rider, and North Elkhorn Ranch 
underwent relative subsidence; central Rough Rider was the most active 
with some 30 m (98 ft) of subsidence (Fig. 31; Tables 5 and 6). The 
areas of Knutson, T. R., and Whiskey Joe Fields also underwent relative 
subsidence of 4 m (13 ft) to 13 m (43 ft), St. Jacobs Field subsided 
about 5 m (16 ft) relative to Grassy Butte Field. All other areas 
underwent uplift relative to the Grassy Butte area between the time of 
deposition of the Rierdon and Inyan Kara Formations. Eastern Fryburg 
Field gained the most relief, about 39 m (128 ft). The other areas that 
had increased relief generally gained only about 10 m (33 ft). 
The next unit above the Inyan Kara that was picked in this study is 
the Mowry Formation (Cretaceous); the Skull Creek and Newcastle 
Formations, which underlie the Mowry Formation, were not picked. More 
areas underwent relative subsidence during the time of deposition of the 
Mowry through Skull Creek Formations than during the time of deposition 
of the Rierdon through Piper Formations. Only the centrally located 
fields on the Billings anticline underwent relative uplift during 
deposition of the Mowry-Skull Creek interval; St. Jacobs, Tree Top, Big 
stick, and Whiskey Joe each gained 4 m (13 ft) or less of relief 
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Figure 31. Relief plot for Zuni sequence. Individual curve segments 
correspond to the areas of interest discussed in the text. Inset shows 
which formations are included, and the absolute ages of the curve 
segment endpoints. The vertical direction is meters of relief relative 
to the Grassy Butte area. Horizontal direction of graph has no scale; 
the segments are evenly spaced for convenience of display. Gaps in 
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relative to the Grassy Butte area. Eastern Fryburg Field also underwent 
relative uplift during deposition of the Mowry-Skull Creek interval, 
gaining about 6 m (20 ft) of relief relative to the Grassy Butte area. 
All other areas underwent relative subsidence; amounts ranged from 2 m 
(7 ft) to 8 m (26 ft). The greater amounts of relative subsidence were 
along the Rough Rider anticline and the northern terminus of the 
Billings anticline. The Mowry-Skull Creek isopach map (Fig. 32) 
generally shows thickening to the west. This is in contrast to most of 
the underlying units which thicken to the northeast. Also, areas of 
thinning are associated with nearly all of the structural elements in 
the study area, and the double axis on the Billings anticline is 
suggested by the isopach pattern. 
The next unit above the Mowry Formation that was picked in this study 
is the Greenhorn Formation (Cretaceous); the Belle Fourche Formation, 
which underlies the Greenhorn Formation, was not picked. During 
deposition of the Greenhorn through Belle Fourche Formations the rate of 
relative movement increased slightly to an average rate of just under 2 
m/Ma (7 ft/Ma), and all areas, except for the central Rough Rider area, 
experienced relative subsidence of much greater magnitude than during 
deposition of the Mowry through Skull Creek Formations. The greatest 
amounts of relative subsidence occurred along the Billings anticline and 
in the southern portion of the study area, with values approaching 20 m 
(66 ft) along the Billings anticline and 30 m (98 ft) in the south. The 
areas associated with the Rough Rider anticline underwent less than 10 m 
(33 ft) of relative subsidence, with Scairt Woman and Flat Top Butte 
Fields undergoing less than 1 m (3 ft) of relative subsidence. 
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Figure 32. Isopach map of the combined Mowry-Newcastle-Skull Creek 
interval. Contour interval= 5 meters. Townships are six miles on a 
side. 
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The Greenhorn-Belle Fourche isopach map (Fig. 33) shows that these 
units thicken to the south, in contrast to the westward-thickening 
Mowry-Skull Creek deposits. The main fields on the Billings anticline 
are thin areas separated by a thick area, suggesting two parallel 
structural axes, as on several other maps. The Rough Rider anticline 
also is an area of thinning, suggesting that it too was a high area 
during Greenhorn deposition. 
The Carlile Formation (Cretaceous) conformably overlies the Greenhorn 
Formation. During deposition of the Carlile Formation rates of motion 
among the various areas continued to increase, reaching an average rate 
of 4 m/Ma (13 ft/Ma), although the total amount of relative movement was 
about the same as that during deposition of the Greenhorn-Belle Fourche 
interval. Like the Greenhorn-Belle Fourche interval, the greatest 
amounts of subsidence were in the southern portion of the study area, 
and along the southern portion of the Billings anticline. Amounts of 
subsidence in these areas ranged from 11 m (36 ft) to 28 m (92 ft). 
Gorham Field stands out by having undergone 15 m (49 ft) of relative 
subsidence, compared to the immediately surrounding areas, which 
underwent generally less t han 10 m (33 ft) of relative subsidence . 
In the area studied the Niobrara Formation (Cretaceous) conformably 
overlies the Carlile Formation. The Niobrara Formation was deposited 
during a time of major change in the direction of tectonic movement 
relative to the Grassy Butte area. The direction of motion reversed 
itself between deposition ct the Carlile and Niobrara Formations and all 
regions underwent relative uplift. In addition, rates decreased 
considerably and were generally less than 3 m/Ma (10 ft/Ma). In 
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Figure 33. Isopach map of the combined Greenhorn-Belle Fourche 
interval. Contour interval= 5 meters. Townships are six miles on a 
side . 
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general, the greater amounts of movement were along the southern portion 
of the Billings anticline, and the least amounts were in the northern 
regions; values ranged from as low as 2 m (7 ft) at Scairt Woman to 16 m 
(52 ft) at Knutson Field. Areas along the Billings anticline averaged 
about 11 m (36 ft) of relative uplift during deposition of the Niobrara 
Formation. The Rough Rider anticline apparently underwent greater 
movement than the immediately surrounding areas. 
An isopach map of the combined Carlile-Niobrara interval (Fig. 34) 
has a regional trend which thickens to the south or southeast. The 
region of T. R. and Whiskey Joe Fields is an area of thinning, as is the 
southern portion of the Rough Rider anticline. ·There is some indication 
of thickening near the northern end of the Billings anticline in the 
vicinity of Four Eyes and Gorham Fields. 
The Pierre Formation (Cretaceous) conformably overlies the Niobrara 
Formation. During Pierre deposition most areas continued to undergo 
relative uplift, while some, especially those areas on the Rough Rider 
anticline, underwent relative subsidence. Flat Top Butte and the 
Buckhorn-Devils Pass-southeast Rough Rider areas subsided by far the 
most, 24 m (79 ft) and 19 m (62 ft) respectively. The areas on the 
Rough Rider anticline underwent between 3 m (10 ft) and 7 m (23 ft) of 
relative subsidence. Big Stick Field subsided about 2 m (7 ft) relative 
to the Grassy Butte area and was the only area not on the Rough Rider 
anticline to undergo relative subsidence; all other regions underwent 
relative uplift. The greatest increase in relief occurred at eastern 
Fryburg Field (27 m; 89 ft). Along the Billings anticline relative 
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Figure 34. Isopach map of the combined Niobrara-Carlile interval. 
Contour interval= 3 meters. Townships are six miles on a side • 
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uplift was generally between 15 m (49 ft) and 20 m (66 ft). Gorham, 
St.Jacobs, Four Eyes, and Knutson areas gained less than 6 m (20 ft) of 
relief. The Pierre Formation isopach map (Fig. 35) indicates that 
another tilting of the area must have occurred after Niobrara 
deposition; it thickens to the west or northwest, whereas the underlying 
units thicken southward or eastward. Very little thinning occurs in 
association with the known structures. 
Backstripping 
Tectonic subsidence was calculated for 53 wells in the study area. 
These 53 wells were chosen because they penetrated all horizons from the 
Pierre Formation down to at least the Red River Formation, and because 
they provided a reasonably good distribution for contouring. Because 
the amount of tectonic subsidence calculated is dependent on the depth 
of the base of the stratigraphic column, and the deepest formation 
penetrated is not necessarily the same for all 53 wells, calculations 
were made using the Red River Formation as the ' base, even if strata 
below the Red River were penetrated. This provided uniformity among the 
curves so that direct comparisons could be made between the curves. 
Appendix c lists formation thicknesses and lithologic percentages 
comprising each formation, as well as cumulative tectonic subsidence for 
each well used in the backstripping procedure. 
The tectonic subsidence curves are all very similar to one another. 
Figure 36 is a typical subsidence curve for the wells in the area of 
study. The zero subsidence indicated on the curve corresponding to the 
time of the end of Red River deposition is an artifact of the 
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Figure 35. Isopach map of the Pierre Formation. Contour interval= 5 
meters. Townships are six miles on a side. 
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Figure 36. Representative tectonic subsidence curve for the area of 
study, North Dakota Geological Well No. 7307. Vertical direction of 
graph is calculated amount of tectonic subsidence in kilometers; 
horizontal scale is millions of years before present. The upper 
subsidence curve represents minimum compaction conditions; the lower 
subsidence curve represents maximum compaction conditions. The curve at 
bottom of graph is the eustatic sea-level curve {in kilometers relative 
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backstripping procedure. For ease of comparison between wells, and for 
the construction of the net subsidence maps, only post-Red River 
formations were used in the backstripping procedure. This had, as 
stated above, the effect of equilabrating all wells to zero subsidence 
for the time of the end of Red River deposition, allowing for direct 
comparisons among the wells. It is generally held that the Williston 
basin actually began to subside between Late Cambrian and Middle 
Ordovician time, well before Red River deposition (Carlson, 1960; 
Sandberg, 1964; Gerhard and others, 1982; Peterson, 1984; Peterson and 
Maccary, 1987; LeFever and others, 1987). 
All the curves are nearly identical, unfortunately, and Figure 36 is 
merely representative. The similarity between the curves is probably 
due to the small size of the structures within the study area relative 
to the Williston basin as a whole. The differences in tectonic 
subsidence between the various areas are masked by the subsidence of the 
Williston basin itself, and cannot be resolved. The curves, then, for 
all practical purposes, describe the subsidence of this area of the 
Williston basin and are of little use in obtaining detailed information 
on the tectonic activity of the individual structures. 
Nevertheless, some information may be gleaned from the backstripping 
results. The overall pattern of the tectonic subsidence curves is 
stepped, suggesting that periods of rapid tectonic subsidence alternated 
with periods of gradual tectonic subsidence, or uplift and erosion. 
These "steps" in the tectonic subsidence curves are useful in defining 
individual subsidence events (Fig. 36). Each subsidence event is 
essentially an episode of tectonic subsidence bounded by periods of 
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little or no movement, or by unconformities. Contour maps of the net 
subsidence during each of the subsidence events were constructed to 
define, if possible, areas with different tectonic histories, either 
subsiding more or less than the surrounding areas. 
Event 1 encompasses the time from Red River deposition through 
Interlake deposition (Fig. 36), and so corresponds generally to the 
Tippecanoe sequence. The net tectonic subsidence during Event 1 (Fig. 
37) ranges from about 210 m (689 ft) to 290 m (951 ft), and increases to 
the northeast. The map clearly shows that the area of the Billings and 
Rough Rider anticlines underwent less tectonic subsidence than 
surrounding regions. As with the other net subsidence maps, this may be 
reflecting retarded subsidence of the structural areas relative to the 
Williston basin as a whole, implying some independence of motion of the 
structures. The available well control, unfortunately, does not allow 
for details of smaller areas on the anticlines to be defined. 
Event 2 took place during deposition of the Ashern through Three 
Forks Formations, and so corresponds to the lower Kaskaskia sequence 
(Fig. 36). Tectonic subsidence during this event was similar to that 
during Event 1, increasing to the northeast, although the overall amount 
of subsidence during this time is greater, ranging from 250 m (820 ft) 
to 335 m (1,099 ft) and increasing to the northeast (Fig. 38). The net 
subsidence suggests there was less independent motion of the main 
structures during this time. It may be that because the basin as a 
whole subsided more during this event, the independent motions of 
structures were less obvious. 
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Figure 37. Map of the net subsidence during Event 1. Contour interval 
= 5 meters. Townships are six miles on a side. 
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Figure 38. Map of the net subsidence during Event 2. Contour interval 
= 5 meters. Townships are six miles on a side. 
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Subsidence Event 3 lasted from the time of deposition of the Bakken 
Formation through deposition of the Minnelusa Formation, and so spans 
both the upper Kaskaskia and the lower Absaroka sequences (Fig. 36). Of 
all the subsidence events, the greatest amount of subsidence occurred 
during Event 3, although the range of values over the study area was 
small. Between 480 m (1,575 ft) and 525 m (1,722 ft) of net tectonic 
subsidence occurred, generally increasing to the north or northeast 
(Fig. 39). The overall pattern of this map is quite different from the 
previous two; the gradient is much less and the lowest values are 
located in the southeast corner of the study area, as opposed to the 
northeast as with Events 1 and 2. There are areas that underwent less 
subsidence than surrounding areas and, therefore, may have undergone 
movement independent of the rest of the basin. The northern and western 
portions of the Billings anticline, and the Scairt Woman Field area have 
lower subsidence values than their surrounding areas. 
Event 4 includes the time from the beginning of Opeche deposition to 
the time of the end of Spearfish deposition, which comprises the upper 
Absaroka sequence (Fig. 36). The net tectonic subsidence map of Event 4 
(Fig. 40), although similar to the map of Event 3 by having a low 
gradient, is different from all previous maps in that the greatest 
amounts of subsidence occur in the southeastern corner of the study 
area. Amounts of net subsidence range from 225 m (738 ft) in the north 
to 270 m (886 ft) in the southeast. The Medora area seems to have 
undergone a slightly greater amount of net subsidence than surrounding 
areas. The eastern portion of the Billings anticline, and the Rough 
Rider anticline, also underwent greater amounts of net subsidence than 
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Figure 39. Map of the net subsidence during Event 3. Contour interval 
= 5 meters. Townships are six miles on a side. 
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Figure 40. Map of the net subsidence during Event 4. Contour interval 
= 5 meters. Townships are six miles on a side. 
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surrounding areas. There is an anomalous area of greater subsidence 
west of the Billings anticline, near the southern end of the Rough Rider 
anticline in the southern part of T. 143 N., R. 101 W. The Gorham and 
T. R. areas underwent less subsidence than surrounding regions. 
Between Event 4 and Event 5 there was a somewhat stable period that 
lasted from the end of Spearfish deposition to the beginning of Mowry 
deposition. This stable period is characterized by a c k of 
significant tectonic activity. The net tectonic subsidence for this 
period was actually negative, that is, the net movement was one of 
tectonic uplift. 
The final subsidence event for which there are data, Event 5, began 
with Mowry deposition (Fig. 36). The net tectonic subsidence map of 
Event 5 (Fig. 41) is also characterized by a low gradient, with values 
generally greater in the south. The range of values of net subsidence 
is only about 15 m (49 ft), from about 335 m (1,099 ft ) to 350 m (1,148 
ft). The contour map .shows several regions of apparently independent 
movement. The southern portion of the Billings anticline subsided 
somewhat more than surrounding areas, while the Rough Rider anticline, 
especially the central portion, subsided less than surrounding areas. 
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Figure 41. Map of the net subsidence during Event 5. Contour interval 
= 5 meters. Townships are six miles on a side. 
DISCUSSION 
It is difficult to separate a discussion of movement of the Billings 
anticline complex from a discussion of the history of movement of the 
Williston basin and other structures within it, so they will be 
discussed together. There is some debate over when the Williston basin 
began to form as a discrete area of subsidence. LeFever and others 
(1987) placed the beginning of basin subsidence at no later than Early 
Ordovician. Other workers place the beginning of basin subsidence at 
other times, but most agree that the basin began to be an area of 
increased subsidence with respect to the surrounding area by the 
beginning of Winnipeg Group deposition (e. g., Carlson, 1960; Sandberg, 
1964; Gerhard and others, 1982; Clement, 1987; Peterson and Maccary, 
1987). Carlson (1960) reported that the Winnipeg Group is thicker in 
the center of the basin, indicating that the basin was a structural 
depression at that time. Peterson and Maccary (1987) and LeFever and 
others (1987) reported increased thicknesses of the Deadwood Formation 
in the center of the basin. 
Due to poor well control at depth, it is unclear whether or not the 
structures within the area of study were highs that might have 
influenced depositional patterns during deposition of the Deadwood or 
Winnipeg Formations. Only three wells penetrate the Precambrian 
basement in the study area and so a meaningful conclusion about the 
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presence of a topographic high during deposition of the Deadwood 
Formation can not adequately be drawn . Clement (1987) noted that 
thinning of Deadwood strata occurs over the Nessen anticline and parts 
of the Cedar Creek anticline, but he was uncertain whether this thinning 
was related to topographic highs on the Precambrian surface or to 
Precambrian-Early Cambrian structural highs. Gerhard and others (1982) 
believed that thinning over the Nessen anticline was due to deposition 
over Precambrian topographic highs. Carlson (1983) reported that a 
basal Deadwood member was missing in Billings County and concluded that 
there was a topographic high on the Precambrian surface at the beginning 
of Deadwood deposition. 
Following Deadwood deposition there was a major eustatic sea-level 
drop (LeFever and others, 1987) and marine deposition in the study area 
came to an end. Black Island Formation deposits of the lower Winnipeg 
Group heralded a eustatic rise in sea level of the second major 
transgression, and return of marine deposition to the area. LeFever and 
others (1987) also showed that the basin continued to subside after 
retreat of the sea and that it was still subsiding at the beginning of 
Winnipeg deposition. 
The Billings anticline apparently was at least slightly positive 
during deposition of the Black Island Formation. The combined strata of 
the group thin slightly across the structure. However, this thinning is 
mainly confined to the Black Island Formation; the Icebox and Roughlock 
Formations show no indication of a structure influencing deposition. 
This suggests that the Billings anticline may have been a topographic 
high during deposition of the Black Island Formation, but was 
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tectonically inactive and was buried by Black Island sediments. It may 
also suggest that the Black Island was simply covering pre-existing 
irregularities. The lack of thinning of the overlying Winnipeg units 
suggests the anticline remained inactive through the time of deposition 
of the Icebox and Roughlock Formations. The distinct northward 
thickening of the Winnipeg Group strongly suggests that the basin was a 
depressed area during Winnipeg deposition. 
The distribution of the Red River Formation also points to the 
existence of the Williston basin by this time, but the depositional 
center may have shifted eastward by the time of deposition of the Red 
River Formation. The Winnipeg Group seems to thicken northward, while 
the Red River thickens northeastward. There apparently was little 
structural influence on the depositional patterns during deposition of 
the Red River Formation, as there is no clear thinning of the formation 
over any of the structures. 
Carroll (1978) believed that the Billings anticline was a topographic 
high during at least the early part of upper Red River deposition. Both 
Friestad (1969) and Carroll (1978) identified thinning of upper Red 
River deposits, supporting the conclusion that the Billings anticline 
was a pos i tive feature. Carroll (1978) also stated that the Billings 
anticline may have been structurally inactive during and after Red River 
deposition. However, Carroll's study was of a regional nature and he 
had only 12 data points within the present area of study. The current 
structure map has 155 data points and clearly shows significant 
topographic expression of the Billings anticline . 
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The Red River Formation as a whole does not, however, thin 
appreciably over the Billings anticline. There are only 17 wells where 
the thickness can be calculated, but these seem to indicate only a 
thickening of the strata toward the east or northeast. If the anticline 
was a high at this time it must have been of low magnitude. This would 
explain why the thinning that Friestad (1969) and Carroll (1978) 
reported in the upper Red River is not seen in the isopach map of the 
entire Red River Formation. Additionally, Carroll's argument that the 
Billings anticline was buried by Red River deposits and was therefore 
structurally inactive at the time is supported by the lack of 
appreciable thinning in the overlying Stony Mountain and Stonewall 
Formations. The backstripping curves also indicate that tectonic 
subsidence was declining during the time of deposition of Red River 
through Stonewall Formations, suggesting that structural movements 
within the area may also have been diminishing. 
Subsidence of the entire basin apparently continued throughout the 
remainder of the Ordovician and Silurian, as indicated by the distinct 
basinward thickening of the Interlake Formation and the Red River 
Formation Formations, and by the subsidence curves of this period. 
Apparently sedimentation kept pace with subsidence as the Red River, 
Stony Mountain, Stonewall, and Interlake Formations commonly contain 
evaporites and fossilliferous carbonates (Peterson and Maccary, 1987). 
Following Interlake deposition, there -was a major regression that 
affected most of the North American continental interior, and which 
resulted in the erosion and removal of significant amounts of Interlake 
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deposits (Peterson and Maccary, 1987). This unconformity marks the end 
of the Tippecanoe sequence. 
By the Early Devonian, sea level was rising again and another major 
transgression was under way, resulting in Kaskaskia sequence deposition. 
The backstripping curves show that initial Kaskaskia deposits were laid 
down under more rapidly subsiding conditions than prevailed at the time 
of the end of deposition of Tippecanoe sequence strata. 
The lowermost Kaskaskia deposits do not show much influence of the 
structures in the study area on depositional patterns; not until the 
time of deposition of the Duperow, or possibly Souris River, Formation 
did the structures within the study area appreciably affect depositional 
patterns. Apparently some regional tilting events were occurring, 
however. Devonian, and younger, units generally thicken to the 
northeast, but the Prairie Formation thickens to the southeast. 
The Duperow is the lowest unit to show clearly the thinning and 
thickening that would be expected over topographic highs and lows. 
Although there is better well control on the Duperow than on the Souris 
River, a Duperow isopach map constructed with the Souris River control 
points still shows features that are absent in the Souris River. The 
lack of appreciable thinning of the Souris River Formation over 
structural elements could be because the time of Souris River deposition 
was not so much a time of movement of the local structures within the 
area, but one of rapid subsidence of the area as a whole, as is 
suggested by the high gradient with little thinning on the Souris River 
isopach map, and by the subsidence curves. Not only does the Duperow 
Formation have better defined areas of thickening and thinning, but it 
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is the oldest unit to suggest strongly the presence of east-bounding 
faults on the Billings and Rough Rider anticlines. The distribution and 
density of control points make it difficult to say whether these 
features are actually portions of a single fault, or if they are two 
separate, parallel faults. The isopach pattern is suggestive of tilted 
fault blocks, dipping gently westward, with relatively steep slopes to 
the east. The Billings and Rough Rider anticlines could, therefore, 
have been produced by the draping of sediments over episodically active 
tilted fault blocks. 
Wittstram and Hagemeier (1978) showed that the Little Knife 
structure, located east and slightly north of the study area, is 
asymmetrical, dipping more steeply on its west side. If this, too, is a 
fault, it is possible that a graben or graben-like structure exists 
between the two structures. 
The lower Kaskaskia sequence ends with the end of deposition of the 
Three Forks Formation. Minor uplift and erosion followed deposition, 
and resulted in minor removal of parts of the Three Forks Formation. 
According to Carlson and Anderson (1965), the period of uplift and 
consequent erosion of Three Forks strata was relatively brief, as there 
was no erosion of the Three Forks Formation in the center of the basin. 
This brief period of uplift was succeeded by a period of renewed 
subsidence and transgression during which the Bakken Formation was 
deposited. The Bakken Formation is the initial deposit of the upper 
Kaskaskia sequence. It is an onlapping sequence; successively higher 
members extend over progressively larger areas. However, the Bakken was 
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not deposited in the southwest portion of the study area, where the 
Three Forks is overlain by the Lodgepole Formation. 
Following Bakken deposition, the rate of tectonic subsidence 
increased and remained high throughout Madison Group deposition, 
especially during deposition of the Charles Formation, as is shown by 
the relief data and tectonic subsidence curves. The large thicknesses 
of the Madison formations attest to the large amount of subsidence which 
occurred during its deposition, but the presence of evaporites and 
fossiliferous carbonates suggests that sedimentation was keeping up with 
subsidence, resulting in relatively shallow water depths throughout the 
time of deposition of the Madison group (Gerhard and others, 1982). 
The Lodgepole Formation isopach map shows the east-bounding faults on 
the structures; it is the first unit above the Duperow to show it so 
well. Because the units between the Duperow and Lodgepole Formations do 
not show a clearly defined fault, the fault was probably inactive during 
the interval. 
The pattern of subsidence and uplift during the time of deposition of 
the Mission Canyon Formation suggests rotation about a southwest-
northeast line; areas northwest of this line subsided relative the 
Grassy Butte area, while areas to the southeast underwent relative 
uplift. The isopach pattern of the Mission Canyon supports this; 
overall, the Mission Canyon thickens to the northwest, whereas the 
Lodgepole thickens to the northeast. The Mission Canyon isopach map 
pattern does not indicate the east-bounding fault, but the Charles 
isopach map does. Therefore the fault must have been inactive during 
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deposition of the Mission Canyon Formation and then reactivated during 
deposition of the Charles Formation. 
During deposition of the Kibbey Formation another change in the 
regional depositional pattern occurred. Abrupt decreases in the rate 
and amount of relative relief, and in the amount of tectonic subsidence, 
in the area attest to this change. Tectonic subsidence apparently 
increased again during deposition of the Otter and Tyler Formations, but 
because of the sequence-bounding unconformity which lies between them, 
their isopach maps are of little use in determining depositional 
thicknesses over structural highs. 
The end of Kaskaskia sedimentation was marked by cratonic uplift as 
tectonic events such as the Appalachian and Ancestral Rocky Mountain 
orogenies occurred (Gerhard and others, 1982), and Absaroka deposits are 
consequently characterized by terrigenous, marginal marine, and 
evaporite deposits. The Tyler Formation exhibits abrupt thickenings, 
which are interpreted to be channel fills cut into the underlying Otter 
Formation, without much clear influence of the Billings structures 
(Sturm, 1987). The relief plots indicate that net uplift occurred 
between deposition of the Tyler and Kibbey Formations, but the presence 
of several unconformities makes conclusions difficult to draw. 
The subsidence curve shows that little actual subsidence occurred 
during deposition of the Minnelusa Formation, and that uplift may- even 
have occurred. However, due to several minor unconformities within and 
above the Minnelusa Formation and poor age constraints in this part of 
the section, the reliability of this portion of the curve is low . 
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The Minnekahta Formation, a widespread, carbonate, marker bed, 
indicates a brief period of deepening of the basin from the restricted, 
evaporitic conditions of the underlying Opeche Formation. The 
Minnekahta isopach map indicates that the study area was one of low 
relief during its deposition. 
The remainder of the Absaroka deposits indicate that there was little 
structural influence on their deposition. Shales of the Belfield Member 
and the Pine Salt Member of the Spearfish Formation indicate a return to 
the restricted depositional conditions characteristic of Permian 
deposits. The tectonic subsidence curve shows that this was a time of 
basin subsidence, especially during deposition of the Belfield Member of 
the Spearfish Formation. Apparently the greater amount of subsidence 
was to the south; the relief plot of the Absaroka sequence shows the 
greatest amounts of subsidence relative to the Grassy Butte area in the 
southernmost portions of the study area, and the contour map of the net 
subsidence during Event 4 also shows the greater amounts of subsidence 
in the south. It is possible that the southernmost part of the study 
area was moving independently of the rest of the area, since the amounts 
and rates of relative motion are so much greater there. This also seems 
to have occurred with the Devonian Dawson Bay and Three Forks 
Formations. 
The lower part of the Zuni sequence corresponds to a time of relative 
tectonic stability, with little moveme nt either positive or negative, as 
indicated by the tectonic subsidence curve. Many of .these units are at 
least partly nonmarine, and the presence of evaporites indicates 
conditions were, when marine, sometimes restricted. These units are 
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unconformity-bounded and can not be used to identify depositional 
thinning over structural elements. 
The Mowry-Skull Creek interval is conformable with the underlying 
Inyan Kara and overlying Belle Fourche Formations. The large amount of 
variability of the relief values for this interval, both in magnitude 
and direction, is suggestive of independent motion of numerous 
structural elements. The southernmost areas underwent relative 
subsidence, except for the eastern Fryburg area. The areas on the 
southern and central portions of the Billings anticline (T. R., Whiskey 
Joe, Big Stick, and Tree Top) underwent relative uplift, while the 
northern portion of the Billings anticline and the Rough Rider areas 
underwent relative subsidence. The "noisy" character of the Mowry-Skull 
Creek isopach map also suggests isolated highs and lows existed and 
influenced depositional patterns at the time. Further, the pattern of 
thinning defines a double axis on the main Billings anticline. 
The subsidence curve shows that the time of deposition of the Mowry 
Formation was the beginning of the final subsidence event, which was 
related to the progressive deepening of the Cretaceous Western Interior 
Seaway, and was probably a manifestation of the onset of the Laramide 
orogeny (Gerhard and others, 1982). The Greenhorn Formation possibly 
shows the influence of this activity within the study area; the overall 
trend of the Greenhorn is one of thickening to the south, a change from 
underlying units. Relief plots for the Greenhorn Formation also suggest 
the continued effect of Laramide tectonics; all areas again underwent 
relative subsidence, with magnitudes increasing southward. The isopach 
map of the Greenhorn Formation also shows well-defined areas of thinning 
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along both the Rough Rider and Billings anticlines. Furthermore, the 
thins along the Billings anticline occur as two parallel north-south 
bands, indicative of the two structural axes mentioned earlier and seen 
on the structure contour map of the limestone member of the Kibbey 
Formation. 
These effects continued into the time of deposition of the Carlile 
Formation, at increased rates, but during deposition of the Niobrara 
Formation all regions instead underwent relative uplift and the rate of 
change in relief decreased abruptly. This may be related to some shift 
in the locus or style of Laramide activity to the west. The Pierre 
Formation thickens rapidly to the west, which may be due to isostatic 
adjustment to the crustal loading produced by the Lararnide orogeny. The 
relief plots show that only those areas associated with the Rough Rider 
anticline underwent relative subsidence. 
Based on the relief data and isopach maps, it appears that not only 
did the Billings and Rough Rider anticlines undergo motion independent 
of each other, but that smaller sections of them also may have undergone 
independent movement as well. The relief data for a given time interval 
often possess widely divergent values of either change in relief or rate 
of change of relief from one area to the next. The pattern of the 
differences would seem to rule out simple tilting of the area, in which 
case there should not be widely separated values, but rather a gradual 
change through the study area as one moved away from or toward the axis 
of tilt. The isopach maps, unfortunately, are not as informative in 
this regard, probably due to the subtlety of the structures. 
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During the time of deposition of Tippecanoe sequence strata in the 
area, for example, there was apparently little or no independent motion 
of tectonic blocks; all areas have about the same relief values, 
increasing to the south. By the time of deposition of the Duperow 
Formation, however, activity started to become a little more complex. 
Scairt Woman and Flat Top Butte areas possess relief values that are 
significantly different from those of nearby areas. This situation is 
common in post-Duperow formations. 
During deposition of the Three Forks Formation significantly higher 
relief values occur in the Fryburg, Medora, and Knutson areas than 
elsewhere in the study area. It is possible that the areas in the 
southern part of the study area lie on a separate block; these areas 
often have values that are highly dissimilar to the other areas. This 
is so during deposition of the Dawson Bay, Three Forks, Mission Canyon, 
Charles, Tyler, Pine Salt, Inyan Kara, and Greenhorn Formations. The 
relief data further suggest that Knutson Field might be on another 
block, which at times has moved with the rest of the southern part of 
the area, and at times moved independently. 
The northern portion of the Billings anticline, which includes Four 
Eyes, St. Jacobs, Gorham, and Magpie Fields, often has relief values 
which are significantly different from the central and southern 
portions. This can be seen most strongly in the relative relief values 
of the Mission Canyon, Opeche, and Pierre Formations. Further 
subdividing the Billings and Rough Rider anticlines into even smaller 
regions of isolated tectonic movement may be possible, but the low 
amplitude of these anticlines makes such subdivision highly subjective. 
• 
CONCLUSIONS 
1. The Billings anticline lies in center of the area of study and 
extends from T. 140 N. to T.144 N. and R. 100 W. to the eastern half of 
R. 101 W. Poor control makes delineation of the anticline southward 
toward Medora and Fryburg Fields uncertain. The Billings anticline is 
composed of two parallel folds, both of which trend roughly north-south. 
2. The Rough Rider anticline is parallel to the main structure, but 
west and north of it. It extends from T. 143 N., R. 101 W. northward to 
T. 145 N. and from the west half of R. 100 W. to the east half of R. 101 
W. The axis of the Rough Rider anticline trends northward. 
3. The Billings and Rough Rider anticlines are both fault-bounded on 
their eastern sides. The faults are roughly parallel to each other, and 
trend north-south. The Rough Rider fault lies about 16 km (10 mi.) west 
of the Billings fault. 
4. The origin of the Billings and Rough Rider anticlines may be 
related to the formation of tilted fault blocks, which are fault-bounded 
on the east and dip gently westward • 
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s. Structural activity was intermittent on the structures. Movement 
before deposition of the Red River Formation is unknown due to lack of 
data. With some exceptions, movement was greatest during the Devonian 
and Mississippian. 
6. The Billings and Rough Rider anticlines are separate structures 
that have undergone tectonic activity independently of each other. 
7. The Billings, and possibly the Rough Rider, anticline can be 




Well Locations and Legal Descriptions 
Wells are listed numerically according to North Dakota Geological 
Survey well number. Townships and ranges are north and west 
respectively. (T = township, R = range, S = section, and QQ = quarter 
of the quarter-section description.) 
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Well# T R S QQ OPERATOR, WELL NAME 
291 139 100 9 NWNE AMERADA PETROLEUM CORP., HERMAN MAY UNIT #1 
375 139 100 4 SESW AMERADA PETROLEUM CORP., W. E. LOGAN #1 
448 139 100 10 NWSW AMERADA/NORTHERN PACIFIC, F. C. FRANCHUK UNIT #1 
518 139 100 9 SENW AMERADA/NORTHERN PACIFIC, DAN CHEADLE UNIT #1 
522 139 100 4 SESE AMERADA/NORTHERN PACIFIC, EARL JOUBERT #1·1 
555 143 100 17 SESE STANOLINO OIL ANO GAS CO., N. W. !.-NORTHERN PACIFIC# 1 
558 139 100 15 NWNW AMERADA PETROLEUM CORP., JOHN SYMINOW UNIT #1 
598 139 100 10 SENW AMERADA/NORTHERN PACIFIC, E.G. JOUBERT #1 
625 139 100 9 SESW AMERADA/NORTHERN PACIFIC, DAN CHEADLE UNIT 'A' #1 
658 139 100 9 SESE AMERADA/NORTHERN PACIFIC, HERMAN MAY UNIT #2 
738 139 100 15 NWSW AMERADA PETROLEUM CORP., JOHN SYMINOW 'A' #1 
739 139 100 16 SENE AMERADA PETROLEUM CORP., A. E. MATTESON #1 
794 139 100 9 NWSE AMERADA/NORTHERN PACIFIC, HERMAN MAY UNIT #3 
795 139 100 16 NWNE AMERADA PETROLEUM CORP., A. E. MATTESON #2 
849 138 100 34 SESE STANOLIND OIL AND GAS CO., ALFRED SCHWARTZ #1 
859 144 100 31 SWNE TEXACO, INC., M. S. PACE-USA #1 
1508 139 101 10 NENE AMERADA PETROLEUM CORP., SCORIA UNIT #1 
1587 139 100 10 NWSW AMERADA PETROLEUM CORP., FRANK C. FRANCHUK UNIT #1-A 
1678 139 101 2 SWSW AMERADA P.ETROLEUM CORP., SCORIA UNIT #2 
1741 139 101 11 NESW AMERADA PETROLEUM CORP., SCORIA UNIT #3 
1789 139 101 14 NENW AMERADA PETROLEUM CORP., LOOMIS UNIT-USA #1 
1855 139 101 2 SWNW AMERADA PETROLEUM CORP., SCORIA UNIT #4 
2294 141 100 21 SENE SHELL OIL CO./NORTHERN PACIFIC, NORTHERN PACIFIC 42-21 #1 
2309 139 100 7 NWSE AMERADA PETROLEUM CORP., RUSSELL LOGAN #1 
2395 139 100 6 NWSE AMERADA PETROLEUM CORP., LOGAN GAWRYLUK UNIT #1 
2426 139 100 17 NWNW AMERADA PETROLEUM CORP., MARY SORENSON #1 
2458 139 100 2 NWNE AMERADA PETROLEUM CORP., KNOPLE·REIS UNIT #1 
2469 145 101 15 SWNE SHELL OIL CO./NORTHERN PACIFIC, NORTHERN PACIFIC #32-15 
2486 139 100 8 NWSE AMERADA PETROLEUM CORP., EATON UNIT #1 
2577 139 100 4 SESE AMERADA PETROLEUM CORP., EARL JOUBERT #1-1 
2584 145 101 16 SWNE SHELL OIL CO./NORTHERN PACIFIC, STATE #32-16-1 
2611 145 101 14 SWSW TEXACO, INC., USA 'A' NCT #1 
2667 146 101 14 SWNW TEXACO, INC., MARY PACE #1 
2678 145 101 23 SWNE SHELL OIL CO./NORTHERN PACIFIC, NORTHERN PACIFIC #32X·23·1 
2689 144 99 21 NENE HUNT OIL CO., NICK HAAG #1 
2707 145 101 35 SWSW SHELL OIL CO./NORTHERN PACIFIC, NORTHERN PACIFIC #14-35·1 
2723 145 101 10 SWNE HUNT OIL CO., USA 'A' #1 
2725 139 101 10 NWNW AMERADA PETROLEUM CORP., SCORIA UNIT #5 
2745 144 99 15 NESW HUNT OIL CO., WILLIAM PALANUK #1 
2757 145 101 14 SENE TEXACO, INC., USA 'A' NCT-1 #2 
2768 140 100 4 SESE H. L. HUNT, USA #1 
2788 144 99 33 NENE WM. H. HUNT TRUST ESTATE, A. T. THOMPSON #1 
2798 144 100 9 SWNW LAMAR HUNT, NORTHERN PACIFIC #1 
2821 145 99 3 NWNE HUNT OIL CO., EVA GLOVATSKY #1 
2853 143 101 5 NENE SHELL OIL CO./NORTHERN PACIFIC, USA 41X-5·1 
2909 139 100 4 NWNE AMERADA PETROLEUM CORP., STATE FRYBURG UNIT #1 
2928 139 101 3 NWNE AMERADA PETROLEUM CORP., SCORIA UNIT #6 
2987 145 101 22 NENE H. L. HUNT, USA 'B' #1 
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3146 139 101 1 NWSW AMERADA PETROLEUM CORP., SCORIA UNIT #7 
3211 141 100 1 NESE H. L. HUNT, NORTHERN PACIFIC #1 
3268 139 101 10 NESW AMERADA PETROLEUM CORP., SCORIA UNIT #8 
3339 139 101 12 NWNE AMERADA PETROLEUM CORP., TUCKER·USA #1 
3435 139 100 8 NWNW AMERADA PETROLEUM CORP., LOGAN EATON UNIT #1 
3457 139 100 7 NENW AMERADA PETROLEUM CORP., RUSSELL LOGAN #2 
3475 139 101 15 NWNE AMERADA PETROLEUM CORP., MORTON MADISON HEATH UNIT·USA #1 
3502 139 100 5 SWSE AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'L' #1 
3522 139 101 16 SENE AMERADA PETROLEUM CORP., NORTH DAKOTA '0' #1 
3573 139 102 11 SESE AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' AMERADA #1 
3619 139 101 2 NENE AMERADA PETROLEUM CORP., SCORIA UNIT #9 
3632 139 101 18 NWNW CALVERT DRILLING CO., USA #1 
3643 139 101 12 NWNW AMERADA PETROLEUM CORP., TUCKER-USA #2 
3644 139 102 14 SENW AMERADA PETROLEUM CORP., AMERAOA·USA·WAGNER·T.1, W.1 
3657 139 102 11 SENW AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 1 #2 
3679 141 99 6 SWNW CARDINAL PETROLEUM CO., SAM CYMBOLUK ET AL #1 
3709 139 102 12 SWNW AMERADA PETROLEUM CORP., K. REILLY UNIT #1 
3733 138 101 24 NWNE COLORADO OIL ANO GAS, FEDERAL #1·24 
3746 138 100 10 SWSW DAVIS OIL CO., KEVIN-FEDERAL #1 
3750 139 102 13 SENW AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 2 #1 
3761 139 102 2 SESE AMERADA PETROLEUM CORP., HELLICKSON-USA #1 
3790 139 102 10 SESE AMERADA PETROLEUM CORP., FUCHS-LUCHSINGER UNIT #1 
3797 139 102 14 NESE AMERADA PETROLEUM CORP., BRUCE-USA #1 
3803 139 100 22 NENW QUINTANA PETROLEUM CORP./KEY TROUT, BILL SYMINOW ET AL #1 
3813 139 102 2 SENW AMERADA PETROLEUM CORP., LEON HELLICKSON #1 
3829 139 102 23 NENW AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 3 #1 
3867 139 102 23 NWSE AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 3 #2 
3885 139 101 9 NESE AMERADA PETROLEUM CORP., SCORIA UNIT #10 
3893 139 102 1 SWSE AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 4 #1 
3918 139 100 5 SENW AMERADA PETROLEUM CORP., RUSSELL LOGAN 'A' TR·1 #1 
3921 139 102 22 NESE THE SUPERIOR OIL CO., STATE #1 
3927 139 101 21 NWNE AMERADA PETROLEUM CORP., HOOGE·USA #1 
3928 139 102 3 SESE AMERADA PETROLEUM CORP., HAROLD SCHAFER #1 
3938 139 102 12 NWSE AMERADA PETROLEUM CORP., REILLY UNIT-USA #1 
3939 139 102 15 SESE AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 5 #1 
3951 139 101 15 SWSW AMERADA PETROLEUM CORP., ANNE MORTON #1 
3957 139 101 9 SESW AMERADA PETROLEUM CORP., CURRAN-USA #1 
3959 139 101 1 NWNE AMERADA PETROLEUM CORP., SCORIA UNIT #11 
3966 139 102 24 SWNW AMERADA PETROLEUM CORP., WAGNER-USA 'A' #1 
4008 139 100 6 NWNW AMERADA PETROLEUM CORP., JOHN GAWRYLUK UNIT #1 
4009 139 101 20 NENE AMERADA PETROLEUM CORP., LOOMIS-USA #1 
4012 139 102 22 NENW AMERADA PETROLEUM CORP., ROBERTS UNIT #1 
4019 139 102 26 NWNW AMERADA PETROLEUM CORP., WAGNER UNIT·USA #1 
4020 139 100 17 NESE AMERADA PETROLEUM CORP., MARY SORENSON #2 
4023 139 102 3 SENW AMERADA PETROLEUM CORP., HAROLD SCHAFER #2 
4024 139 102 13 SWSE AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 2 #2 
4025 139 102 10 SENW AMERADA PETROLEUM CORP., FUCHS-LUCHSINGER UNIT-USA #1 
4027 139 102 25 NWNW AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 6 #1 
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4028 139 102 15 NWNE AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 5 #2 
4035 144 100 36 SESE TOM JORDON, STATE #1 
4046 139 101 16 NESW AMERADA PETROLEUM CORP., NORTH DAKOTA '0' #2 
4055 139 101 21 NWSW AMERADA PETROLEUM CORP., HODGE·USA #2 
4067 139 101 22 SWNW CAMERLAND CARDINAL CORP., MARATHON-FEDERAL #1 
4076 139 101 31 SWNW SUNRAY DX OIL CO., NORTH DAKOTA-FEDERAL #1 
4077 139 102 27 NENW AMERADA PETROLEUM CORP., NORTHERN PACIFIC 'M' TRACT 7 #1 
4079 139 102 24 SWSE AMERADA PETROLEUM CORP., RAY UNIT-USA #1 
4088 145 101 21 SWSW FARMERS UNION CENTRAL EXCHANGE, INC., NORTHERN PACIFIC #14-21 
4090 139 101 17 NESE WM. H. HUNT TRUST ESTATE, USA 17 #1 
4091 138 102 10 SENE SUNRAY DX OIL CO., NORTH DAKOTA-FEDERAL A #1 
4121 139 101 17 NESW WM. H. HUNT TRUST ESTATE, USA 17 #2 
4176 138 101 24 SENW FUNDAMENTAL OIL CORP., FEDERAL #2-24 
4185 139 101 15 NWNE AMERADA PETROLEUM CORP., MORTON MADISON HEATH UNIT-USA #1-A 
4229 139 100 12 SENE TENNECO OIL CO., P. DULETSKI #1 
4268 139 102 8 NWNW AMERADA PETROLEUM CORP . , A. BURKHARDT #1 
4306 139 100 10 NWNW AMERADA PETROLEUM CORP., E.G. JOUBERT #2 
4320 139 101 11 NWNE AMERADA PETROLEUM CORP., SCORIA UNIT #12 
4325 139 101 3 NWSE AMERADA PETROLEUM CORP., SCORIA UNIT #13 
4377 138 100 19 SESW FUNDAMENTAL OIL CORP., FEDERAL #1-19 
4419 144 102 14 SESE SHELL OIL CO./NORTHERN PACIFIC, USA #44-14 
4455 143 101 18 NENE SHELL OIL CO., USA #41X·18 
4497 140 100 22 NWSW PUBCO PETROLEUM CORP., PUBCO-EMPIRE-FEDERAL #22-12 
4520 146 101 23 NWNW GRAHAM STUART CORP., NORTHERN PACIFIC #1 
4617 145 99 1 NWNE BARRON KIDD/SIOUXLAND OILS, ANTON ZURN ESTATE #1 
4642 140 102 30 SWNW AMERADA PET. CORP./KEWANEE OIL CO., MELVIN TRACT-USA 1 #1 
4833 141 100 34 NENW R. M. WATKINS/MESA PETROLEUM, FEDERAL #1-34 
4834 140 100 36 SENE CARDINAL/PRUDENTIAL MINERALS EXPL., LOFFELMACHER #1 
5012 138 100 28 NWNW MIAMI OIL PRODUCTION, INC., AMANDA DAASCH #1 
5120 138 100 31 NESE H. L. HUNT/FARMERS UNION CENTRAL EXCHANGE, BLAYLOCK-USA #1 
5188 139 102 12 C SW AMERADA HESS CORP., MORTON HEATH MADISON UNIT #241 
5189 139 102 24 C SW AMERADA HESS CORP., MORTON HEATH MADISON UNIT #25 
5196 141 100 1 NESE CARDINAL/NORRIS OIL, BURLINGTON NORTHERN #1 
5214 145 101 28 SWSW BELCO PETROLEUM CORP., ROUGHRIDER #1 -28 
5230 138 100 24 NESE PENNZOIL UNITED, INC_. , RICHARDS ET AL #1 
5243 138 102 1 SWSE CARDINAL PET. CO./NAT'L BULK CARRIERS, BURLINGTON NORTHERN #15 -1 
5254 145 101 33 SWNE BELCO PETROLEUM CORP., ROUGHRIDER #2-33 
5258 145 101 32 SWNE BELCO PETROLEUM CORP., ROUGHRIDER·FEDERAL #3-32 
5263 145 101 28 SWSE BELCO PETROLEUM CORP., ROUGHRIDER·FEDERAL #4-28 
5268 145 101 29 SWSE TIGER OIL CO., ROUGHRIDER·FEDERAL #1-29 
5297 145 101 32 NESW TIGER OIL CO., ROUGHRIDER·FEDERAL #2-32 
5328 144 102 2 NWNE BOMAC/TEXAKOTA, USA #2·1 
5340 139 101 15 NWNW AMERADA PETROLEUM CORP., FRYBURG HEATH MADISON UNIT E-808 
5341 139 101 20 NWNE AMERADA PETROLEUM CORP., FRYBURG HEATH MADISON UNIT A-8041 
5342 139 100 6 NENE AMERADA HESS CORP. , FRYBURG HEATH MADISON UNIT L-816 
5343 139 100 9 SENE AMERADA PETROLEUM CORP., FRYBURG HEATH MADISON UNIT P·812X 
5346 145 101 33 NENW LONE STAR PRODUCING, BURLINGTON NORTHERN #1 
5380 145 101 32 SENW TIGER OIL CO., ROUGHRIDER·FEDERAL #1-32 
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5383 145 101 15 SESW BELCO PETROLEUM CORP., BURLINGTON NORTHERN #5-15 
5422 145 99 11 SWNE TIGER OIL CO., HAWRONSKU ET AL #1-11 
5423 144 101 32 SESW FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #14-32 
5432 139 101 2 NENW AMERADA PETROLEUM CORP., FRYBURG HEATH MADISON UNIT G-816 
5435 139 101 11 C NW AMERADA PETROLEUM CORP., FRYBURG HEATH MADISON UNIT G-812 
5436 139 101 2 SWSE AMERADA HESS CORP., FRYBURG HEATH MADISON UNIT H-814 
5437 139 101 10 NESE AMERADA PETROLEUM CORP., FRYBURG HEATH MADISON UNIT F-810 
5534 139 100 1 NWNE TIGER OIL CO., KESSEL #1-1 
5554 144 101 31 SESE FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #16-31 
5588 144 101 31 SESW FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #14·31 
5632 145 101 22 SENW BELCO PETROLEUM CORP., ROUGHRIDER-FEDERAL #6-22 
5664 143 101 6 SWNE FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #7-6 
5690 143 101 4 SWNW FARMERS UNION CENTRAL EXCHANGE, INC., USA #5-4 
5711 143 102 1 NESE FARMERS UNION CENTRAL EXCHANGE, INC., BURLINGTON NORTHERN #9-1 
5769 141 100 27 SWSE SOUTHERN UNION PROOUCTION CO., BURLINGTON NORTHERN #1·27 
5789 143 101 6 NESE FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #9-6 
5811 144 101 30 SESW DIAMOND SHAMROCK CORP., FEDERAL #1-30 
5816 143 102 12 NENE DIAMOND SHAMROCK CORP., FEDERAL #1-12 
5819 139 100 27 SWSW AL-AQUITAINE EXPL., LTD . , PATRIKUS #1 
5842 142 102 7 SWNE SOUTHERN UNION PRODUCTION CO., SHAPIRO #1-7 
5861 141 100 26 SWNW SOUTHERN UNION PROOUCTION CO., F 26 141 100 #1 
5869 139 101 1 NESE AMERADA HESS CORP., FRYBURG HEATH MADISON UNIT J-8141 
5870 145 101 21 SENE BELCO PETROLEUM CORP., ROUGHRIDER-BURLINGTON NORTHERN #7·2 
5874 139 100 4 NWSW AMERADA PETROLEUM CORP., FRYBURG HEATH MADISON UNIT 0·8141 
5948 143 101 5 SWNE FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #7-5 
5964 143 101 5 NWNW GULF OIL CORP., USA #1-5 
5994 145 101 21 NWSE BELCO PETROLEUM CORP., ROUGHRIDER-BURLINGTON NORTHERN #8·21 
6000 140 100 28 NWNW SOUTHERN UNION PROOUCTION CO., PATRICK REDMOND #1 
6009 139 100 5 SWNW AMERADA HESS CORP., FRYBURG HEATH MADISON UNIT M-8141 
6013 143 101 5 SESW GULF OIL CORP., ELKHORN-USA #1-5 
6051 139 100 8 SENE AMERADA HESS CORP., FRYBURG HEATH MADISON UNIT N-8111 
6069 139 100 8 NWSW AMERADA HESS CORP., FRYBURG HEATH MADISON UNIT M-809 
6070 139 100 7 NWNE AMERADA HESS CORP., FRYBURG HEATH MADISON UNIT L-812 
6077 145 101 11 SWNE BELCO PETROLEUM CORP., SHEEP CREEK·BURLINGTON NORTHERN #1-11 
6083 145 101 13 NESE BELCO PETROLEUM CORP., EDGAR-BURLINGTON NORTHERN #1-13 
6090 144 99 16 SWSE SOUTHERN UNION PROOUCTION CO., STATE #1 
6093 139 102 1 NWNW AMERADA HESS CORP., BURLINGTON NORTHERN #11-1 
6106 140 102 19 SENW SOUTHERN UNION PRODUCTION CO., FEDERAL #1-19-140N-102W 
6132 145 101 16 SESE BELCO PETROLEUM CORP., STATE #9-16 
6158 143 101 8 NWNW FARMERS UNION CENTRAL EXCHANGE, INC., KORDON #4-8 
6169 143 101 25 NWNW TENNECO OIL CO., BURLINGTON NORTHERN #1 
6214 144 99 14 SESE AMOCO PRODUCTION CO., TACHENKO #1 
6258 143 101 17 NENE APACHE CORP., FEDERAL #1·17 
6270 142 101 23 SENE TENNECO OIL CO., BURLINGTON NORTHERN #1-23 
6282 145 101 15 SWNE PETRO/LEWIS CORP . , BURLINGTON NORTHERN #32-15R 
6292 143 101 5 NWSE GULF OIL CORP., ELKHORN-USA #2-5 
6298 139 100 27 SWNE ALPAR RESOURCES, INC., LOGAN #1-27 
6303 143 100 29 NESW TENNECO OIL CO., BURLINGTON NORTHERN #1-29 
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Well# T R S QQ OPERATOR, WELL NAME 
6310 144 101 6 SENW 
6341 143 100 33 NWNW 
6346 143 101 11 SWSE 
6352 139 102 23 NENE 
6378 143 100 30 S.ENE 
6395 144 100 31 NWSE 
6403 145 101 13 NWNE 
6418 143 100 29 SWNW 
6474 143 100 5 SENW 
6485 138 101 36 NESW 
6503 146 101 36 SWNW 
6543 143 100 30 SESE 
6546 141 101 13 SENW 
6550 145 101 10 SESE 
6551 141 101 23 NENW 
6552 145 100 7 SESW 
6566 145 101 12 NESE 
6567 142 100 11 SESE 
6579 143 100 32 SWNW 
6589 141 101 14 NESW 
6601 138 100 29 NWSE 
6602 141 101 24 SENE 
6618 141 101 22 SWNE 
6619 141 101 21 SENE 
6658 141 101 15 SESE 
6659 141 101 22 SESE 
6660 141 101 14 SESE 
6686 143 101 5 NWNW 
6688 141 101 23 NWSE 
6689 141 101 23 SENE 
6697 143 99 9 SESE 
6698 146 100 33 SENW 
6701 141 101 23 SESW 
6709 139 100 34 SESW 
6716 146 102 11 NESW 
6724 143 101 4 NESW 
6744 142 99 22 NENW 
6746 141 101 22 SWNW 
6756 142 100 20 NWNW 
6760 143 100 32 SWNE 
6762 141 101 24 NWSW 
6786 146 100 21 SWSE 
6788 141 99 16 SENW 
6791 145 100 5 NENE 
6816 141 101 26 SENW 
6830 143 100 32 NWSW 
6843 141 102 3 NWNW 
6844 141 101 11 SESE 
SUPRON ENERGY CORP., F-6-144·101 #1 
FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #4-33 
FARMERS UNION CENTRAL EXCHANGE, INC., WHITETAIL CREEK UNIT #15·11 
AMERADA HESS CORP., MORTON HEATH MADISON UNIT #26 
TENNECO OIL CO., JOHNSON #1-30 
APACHE CORP., FEDERAL #33·31 
BELCO PETROLEUM CORP., EDGAR-BURLINGTON NORTHERN #2-13 
TENNECO OIL CO., BURLINGTON NORTHERN #2-29 
AL-AQUITAINE EXPL. LTO./GPE, BURLINGTON NORTHERN 5-143·100 #1 
ANADARKO PRODUCTION CO., DANCE CREEK-STATE 'A' #1 
BELCO PETROLEUM CORP., EDGAR-STATE #2·36 
TENNECO OIL CO., FEDERAL #2·30 
AL-AQUITAINE EXPL., LTD., STATE #1·13 
BELCO PETROLEUM CORP., ROUGHRIOER·FEOERAL #10-10 
JERRY CHAMBERS EXPL. CO., STATE #1-23 
BELCO PETROLEUM CORP., EDGAR-BURLINGTON NORTHERN #3·7BN 
BELCO PETROLEUM CORP., FEDERAL #4-12 
WM. H. HUNT TRUST ESTATE, EVONIVK #1 
WM. H. HUNT TRUST ESTATE, KOROON #1 
JERRY CHAMBERS EXPL. CO., FRANKS CREEK-STATE #1-14 
THE ANSCHUTZ CORP., THEODORE FISHER #1 
AL-AQUITAINE EXPL., LTD., STATE #1-24 
JERRY CHAMBERS EXPL. CO., STATE #1-22 
JERRY CHAMBERS EXPL. CO., STATE #1-21 
JERRY CHAMBERS EXPL. CO., STATE #1-15 
JERRY CHAMBERS EXPL. CO., MOSSER #2·22 
JERRY CHAMBERS EXPL. CO., STATE #2-14 
GULF OIL CORP., FEDERAL #2-5 
JERRY CHAMBERS EXPL. CO., STATE #3-23 
JERRY CHAMBERS EXPL. CO., STATE #2·23 
AMOCO PRODUCTION CO., KESSEL #1 
BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #2-33 
JERRY CHAMBERS EXPL. CO., STATE #4-23 
McALESTER FUEL CO., FEDERAL #34-14 
BWAB, INC., STENSRUD #11-23 
FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #11·4 
WM. H. HUNT TRUST ESTATE, HLEBECHUK·FLB #1 
JERRY CHAMBERS EXPL. CO., STATE #3·22 
TENNECO OIL CO., EGLY #1·20 
KOCH EXPL. CO., SIMNIONIW #1 
AL AQUITAINE EXPL., LTD. ET AL, STATE #3·24 
BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #4-21 
ADOBE OIL ANO GAS CORP., STATE KRUSHEVSKY #1 
BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #3·5 
JERRY CHAMBERS EXPL. CO., STATE #1-26 
WM. H. HUNT TRUST ESTATE, KORDON #2 
AL-AQUITAINE EXPL., LTD., AL-AQUITAINE USA #1·3 
AL-AQUITAINE EXPL., LTD./CRYSTAL, USA 11-141-101 #2·11 
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Well# T R S QQ OPERATOR, WELL NAME 
6845 141 101 14 NENE 
6846 146 101 15 SESE 
6850 141 101 11 NESW 
6856 143 101 8 NESE 
6860 143 100 31 NESE 
6863 141 101 15 SENE 
6868 141 101 1 NENE 
6891 143 100 32 NWSE 
6899 141 100 22 NENE 
6905 143 101 9 NESW 
6906 141 100 19 SWSE 
6912 143 101 4 swsw 
6913 143 99 9 SENW 
6914 142 100 22 NENE 
6918 141 101 14 NENW 
6919 141 101 11 SENE 
6921 142 100 7 NWNE 
6922 143 100 29 SWSE 
6926 145 101 12 NENE 
6935 142 100 6 SWSE 
6937 143 101 4 SWSE 
6938 143 101 16 NESW 
6940 142 101 24 NESE 
6942 142 100 12 NWSW 
6956 142 100 16 SESE 
6957 143 102 5 NESE 
6959 145 99 30 SESW 
6968 142 100 19 NENE 
6969 142 100 17 swsw 
6970 142 100 31 swsw 
6976 139 102 29 SWSE 
6979 142 100 5 NWNW 
6985 146 100 32 SESE 
6992 143 100 33 SWNW 
6995 142 101 36 NWSE 
6998 146 102 9 SESE 
6999 143 101 16 NENW 
7000 142 100 23 SWNW 
7006 142 100 14 SWNW 
7011 142 100 10 SWNE 
7012 141 100 30 NENW 
7014 141 101 12 NWNE 
7021 141 101 12 swsw 
7046 141 100 22 NESW 
7061 141 102 29 NWSW 
7065 142 100 35 NESW 
7082 143 101 28 SENW 
7083 141 100 31 SWNE 
AL-AQUITAINE EXPL., LTD./CRYSTAL, USA 14·141-101 #1-14 
PENNZOIL CO./DEPCO, BURLINGTON NORTHERN #15·44 
AL-AQUITAINE EXPL., LTD./CRYSTAL, USA 11-141-101 #1·11 
APACHE CORP., EVONIUK #1·8 
HANSON OIL CORP., BURLINGTON NORTHERN #1·31 
JERRY CHAMBERS EXPL. CO., FRANKS CREEK-STATE #2-15 
GETTY OIL CO., MYSTERY CREEK #1-1 
KOCH EXPL. CO., SIMNIONIW #2 
AL-AQUITAINE EXPL., LTD., USA 22-141-100 #1·2 
APACHE CORP., FEDERAL #1-9 
GAS PRODUCING ENTERPRISES, INC., BURLINGTON NORTHERN 19-141-100 #1 
FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #13·4 
AMOCO PRODUCTION CO., THOMPSON #1 
WM. H. HUNT TRUST ESTATE, FRITZ #1 
AL-AQUITAINE EXPL., LTD., USA 14-141-101 #2-14 
AL-AQUITAINE EXPL., LTD., USA 11-141-101 #3·11 
TENNECO OIL CO., STUART #1·7 
TENNECO OIL CO., BURLINGTON NORTHERN #4-29 
BELCO PETROLEUM CORP., EDGAR-FEDERAL #5·12 
KOCH EXPL. CO., KORDON·FEDERAL #15-6 
APACHE CORP., FEDERAL #15-4 
APACHE CORP., STATE #1-16 
KOCH EXPL. CO., FEDERAL #9-24 
WM. H. HUNT TRUST ESTATE, JOHNSON #1·12 
SOUTHLAND ROYALTY CO., STATE #1-16 
APACHE CORP . , FEDERAL #1·5 
LADD PETROLEUM CORP., FEDERAL #30-24 
TENNECO OIL CO., STUART #1-19 
TENNECO OIL CO., MEE #1·17 
TENNECO OIL CO., STUART #1-31 
WOODS PETROLEUM CORP., MADZO·TRENOR #29-1 
KOCH EXPL. CO., KORDON #4-5 
BELCO PETROLEUM CORP., SHEEP CREEK-FEDERAL #7-32 
KOCH EXPL. CO., FEDERAL #5·33 
GETTY OIL CO., MYSTERY CREEK 'A' #36-10 
PENNZOIL CO./DEPCO, BURLINGTON NORTHERN #9-44 
APACHE CORP., STATE #2-16 
WM. H. HUNT TRUST ESTATE, OSADCHUK #1 
WM. H. HUNT TRUST ESTATE, EVONIUK #2 
WM. H. HUNT TRUST ESTATE, GREGORY #1 
AL-AQUITAINE EXPL., LTD., THOMPSON 30-141-100 #1-30 
AL-AQUITAINE EXPL., LTD., USA 12·141-101 #3·12 
JERRY CHAMBERS EXPL. CO., T. R.-FEDERAL #1-12 
AL-AQUITAINE EXPL . , LTD., USA 22-141-100 #2-22 
CENEX, FEDERAL #12-29 
SUPRON ENERGY CORP., F-35-142-100 #1 
JERRY CHAMBERS EXPL. CO., BLACKTAIL-FEDERAL #1-28 
JERRY CHAMBERS EXPL. CO., MCLEAN-FEDERAL #2-31 
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Well# T R S QQ OPERATOR, WELL NAME 
7084 144 100 20 SENW AMOCO PRODUCTION CO., FEDERAL #1 
7086 141 101 1 NESW GETTY OIL CO., MYSTERY CREEK #1-11 
7088 142 101 12 NESW TENNECO OIL CO., NORTH OAKOTA·FEDERAL 12-142-101 #11 
7091 141 100 6 SWNW GETTY OIL CO., MYSTERY CREEK '8 1 #6·5 
7092 141 101 13 NWSW AL-AQUITAINE EXPL., LTD., STATE #2·13 
7095 142 100 7 SWNE TENNECO OIL CO., STUART-USA #3·7 
7097 142 100 15 SESE WM. H. HUNT TRUST ESTATE, DOROTHY OSADCHUK #1 
7098 145 100 7 NWSE BELCO PETROLEUM CORP., EDGAR-BURLINGTON NORTHERN #12-7 
7099 142 102 26 SESW CENEX, FEDERAL #14-26 
7103 142 100 3 SWSE WM. H. HUNT TRUST ESTATE, ROOAKOWSKI 'B' #1 
7104 142 100 3 SESW WM. H. HUNT TRUST ESTATE, ROOAKOWSKI #2 
7113 143 101 2 SWSW SAMSON RESOURCES CO., FEDERAL #1-2 
7118 143 101 8 SENE FARMERS UNION CENTRAL EXCHANGE, INC., KORDON #8-8 
7119 143 100 32 NESW WM. H. HUNT TRUST ESTATE, KORDON #3 
7120 141 100 16 NESE AL-AQUITAINE EXPL., LTD., STATE #1 
7121 141 101 1 NENW GETTY OIL CO., MYSTERY CREEK #1·3 
7122 141 101 1 SESE GETTY OIL CO., MYSTERY CREEK #1-16 
7123 142 101 36 NENW GETTY OIL CO., MYSTERY CREEK 'A' #36-3 
7124 142 101 36 NWSW GETTY OIL CO., MYSTERY CREEK 'A' #36-13 
7125 142 101 36 NWNE GETTY OIL CO., MYSTERY CREEK 'A' #36-2 
7128 143 101 20 SWSE JERRY CHAMBERS EXPL. CO., USA #1-20 
7130 142 100 23 NWSW WM. H. HUNT TRUST ESTATE, ANHELUK-STATE #1 
7131 143 101 17 SWSW APACHE CORP., FEDERAL #4-17 
7135 139 102 32 SENW WOODS PETROLEUM CORP., GRIFFIN #32·1 
7143 143 101 16 NWNE APACHE CORP., STATE #3-16 
7145 141 100 15 NENE AL-AQUITAINE EXPL., LTD., BURLINGTON NORTHERN #1-15 
7149 142 100 7 SWSW TENNECO OIL CO., STUART-USA #5-7 
7165 143 101 9 SWNE APACHE CORP., FEDERAL #2-9 
7223 142 100 15 SESW WM. H. HUNT TRUST ESTATE, DOROTHY OSADCHUK #81 
7224 145 100 18 SWNW SINCLAIR OIL CORP., FEDERAL #1-18 
7225 143 101 16 NWSE APACHE CORP., STATE #4-16 
7250 143 101 9 SWNW FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #5·9 
7251 145 101 14 SWNW EXETER EXPL. CO., FEDERAL #5-14 
7263 143 100 31 NENE APACHE CORP., BURLINGTON NORTHERN #1-B 
7265 144 100 30 SWSW KOCH EXPL. CO., FEDERAL #13-30 
7268 142 101 24 SENE KOCH EXPL. CO., FEDERAL #8-24 
7273 142 101 25 SWNE TENNECO OIL CO., DAVID-USA #1-25 
7274 142 101 25 NWNW TENNECO OIL CO., DAVID-USA #2-25 
7276 142 100 6 SENW KOCH EXPL. CO., FEDERAL #6-6M 
7277 142 100 27 NENE KOCH EXPL. CO., FEDERAL #1-27 
7278 141 101 12 NESW AXEM RESOURCES, INC., USA #11-12 
7280 142 100 34 NWSW SUPRON ENERGY CORP., CERKONEY #1 
7282 142 100 10 NENW WM. H. HUNT TRUST ESTATE, GREGORY-USA #1 
7283 142 100 10 SESE WM. H. HUNT TRUST ESTATE, ROOAKOWSKl·USA #1 
7284 142 100 10 SESW WM. H. HUNT TRUST ESTATE, RADAKOWSKI-USA #2 
7291 144 101 15 SWSE AMOCO PRODUCTION CO., NORTHROP-FEDERAL #B-1-15 
7295 142 101 35 SWSE TENNECO OIL CO., VALERIO-USA #1-35 
7296 142 100 31 NWNW TENNECO OIL CO., STUART-USA #2-31 
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Well# T R S QQ OPERATOR, WELL NAME 
7300 145 101 14 SESE EXETER EXPL. CO., FEDERAL #16-14 
7307 143 99 22 SENE AMOCO PRODUCTION CO., KNUDTSON-STATE #1 
7309 141 101 2 NWSE TENNECO Oil CO., MESCHKE #2-2 
7310 141 101 2 SWNE TENNECO Oil CO., MESCHKE #1-2 
7313 146 100 33 SESW BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #10-33 
7314 145 101 25 SENE BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #15-25 
7326 141 101 24 NWNW AL-AQUITAINE EXPL., LTD., STATE #4-24 24-141-101 
7327 143 100 8 NWNE AL-AQUITAINE EXPL., LTD., USA 8-143-100 #1-8 
7334 142 100 29 SWNW AMOCO PRODUCTION CO., STEVENS-FEDERAL B-2-29 
7338 145 99 20 SWSW LADD PETROLEUM CORP., DUNCAN-FEDERAL #20-14 
7348 143 99 2 SWSW AMOCO PRODUCTION CO., HECKER #1 
7349 142 100 22 SWSE 
7350 142 100 11 swsw 
7351 142 100 21 SENE 
7352 142 100 22 SENW 
7353 142 100 22 swsw 
7354 142 100 14 swsw 








H. HUNT TRUST ESTATE, 
H. HUNT TRUST ESTATE, 
H. HUNT TRUST ESTATE , 
H. HUNT TRUST ESTATE, 
H. HUNT TRUST ESTATE, 
H. HUNT TRUST ESTATE, 




FRITZ 'A' #1 




7361 142 100 29 SWNE AMOCO PRODUCTION CO., STEVENS-FEDERAL B-1-29 
7363 141 100 6 SWSE FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #15-6 
7364 143 101 8 SESW FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #14-8 
7380 142 100 19 SENW TENNECO Oil CO., STUART-USA #2-19 
7381 142 101 25 SWSW TENNECO Oil CO., DAVID-USA #3-25 
7382 141 101 12 NWNW JERRY CHAMBERS EXPL. CO., T. R.-FEDERAL #4-12 
7389 142 100 21 NENW WM. H. HUNT TRUST ESTATE, EDNA B. EGLY #3 
7390 142 100 20 SWSE WM. H. HUNT TRUST ESTATE, EDNA B. EGLY #4 
7391 142 100 21 SWSW WM. H. HUNT TRUST ESTATE, EDNA B. EGLY #5 
7392 142 100 21 SESE 
7393 142 100 23 SWNE 
7394 142 100 15 SENW 
7396 142 100 31 NESE 
7397 142 101 24 NESW 
WM. H. HUNT TRUST ESTATE, EGLY #6 
WM. H. HUNT TRUST ESTATE, A. OSADCHUK 
WM. H. HUNT TRUST ESTATE, D. OSADCHUK 
KOCH EXPL. CO., FEDERAL #10-31 
KOCH EXPL. CO., FEDERAL #13-24 
7398 142 101 26 NWNE KOCH EXPL. CO., FEDERAL #1-26 
'A' #1 
'A' #2 
7399 143 102 1 SWNW FARMERS UNION CENTRAL EXCHANGE, INC., BURLINGTON NORTHERN #5-1 
7403 141 100 7 NWNW AL-AQUITAINE EXPL., LTD., BURLINGTON NORTHERN #1-7 
7419 142 102 17 NESW DIAMOND SHAMROCK CORP., MACKOFF #23-17 
7424 142 100 18 NWSW KOCH EXPL. CO., FEDERAL #12-18 
7432 142 100 34 NWNW SUPRON ENERGY CORP., CERKONEY #2 
7435 146 101 14 SESW KERR-MCGEE CORP., FEDERAL #1-14 
7438 141 100 28 NENE AL-AQUITAINE EXPL., LTD., USA #1-28 
7439 143 101 9 SESE FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #16-9 
7443 142 100 4 NENE PENTAD RESOURCES, INC., JOE RODAKOWSKI 'A' #1 
7444 142 100 4 SESE WM. H. HUNT TRUST ESTATE, JOE RODAKOWSKI 'A' #1 
7446 142 101 35 SENE TENNECO Oil CO., DAVID-USA #1-35 
7447 142 100 30 SWSW TENNECO OIL CO., STUART-USA #2-30 
7451 143 102 31 SENW GAS PRODUCING ENTERPRISES/Al-AQUITAINE, BURLINGTON NORTHERN 31-143-102 #1 
7452 142 101 13 SESE TENNECO OIL CO., MOHRLE-USA #1-13 
7458 142 100 33 SWSE KOCH EXPL. CO., FEDERAL #15-33 
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Well# T R S QQ OPERATOR, WELL NAME 
7459 141 100 22 SENW AL-AQUITAINE EXPL., LTD., USA 22-141-100 #3-22 
7463 142 100 3 SENW KOCH EXPL. CO., FEDERAL #6-3 
7465 142 100 32 SWNE KOCH EXPL. CO., FEDERAL #7-32 
7476 142 100 27 SWSW KOCH EXPL. CO., FEDERAL #13-27 
7479 146 99 16 SESW PENNZOIL CO., GRASSY BUTTE #16-24 
7481 146 100 28 SWSW PENNZOIL CO., ROUGHRIDER #28-14 
7483 145 100 18 NWNE SINCLAIR OIL CORP., ROUGH RIDER-FEDERAL #2-18 
7485 142 101 13 SESW TENNECO OIL CO., MOHRLE·USA #2-13 
7486 142 100 19 NWNW TENNECO OIL CO., STUART-USA #4-19 
7488 142 100 27 SWNW KOCH EXPL. CO., FEDERAL #4-27 
7489 143 100 31 SWSE APACHE CORP., BURLINGTON NORTHERN #2·31B 
7494 146 101 15 SENW PENNZOIL CO./DEPCO, BURLINGTON NORTHERN #15-22 
7495 146 101 15 SESW PENNZOIL CO./DEPCO, BURLINGTON NORTHERN #15-24 
7496 146 100 16 SESW PENNZOIL CO., ROUGHRIDER #16-24 
7499 142 100 26 SWNW PATRICK PETROLEUM CO., FEDERAL #1-26 
7500 142 100 26 SWSW PATRICK PETROLEUM CO., FEDERAL #2-26 
7501 145 100 25 NESE AMOCO PRODUCTION CO., FEDERAL 'B' #1 
7505 142 100 28 NESE PATRICK PETROLEUM CO., FEDERAL #1·28 
7510 141 100 6 SWSW GETTY OIL CO., MYSTERY CREEK 'B' #6-13 
7512 146 101 22 SENE KERR-MCGEE CORP., FEDERAL #1-22 
7514 142 100 33 NENE KOCH EXPL. CO., FEDERAL #1-33 
7516 142 100 17 SWSE AMOCO PRODUCTION CO., STEVENS-FEDERAL 'A' #1-17 
7518 145 100 29 SENW PENNZOIL CO., OUTBACK #29-22 
7520 143 99 21 NENE AMOCO PRODUCTION CO., H. T. KNUDTSON #1 
7523 142 100 34 NWSE SUPRON ENERGY CORP., CERKONEY #3 
7524 142 100 34 NWNE SUPRON ENERGY CORP., CERKONEY #4 
7525 145 101 1 SESE BELCO PETROLEUM CORP., EDGAR-BURLINGTON NORTHERN #10·1 
7527 141 102 9 NESW AL-AQUITAINE EXPL., LTD., WANNAGAN CREEK PROSPECT-USA #1·9 
7529 142 100 20 NESW TENNECO OIL CO., EGLY #2-20 
7538 141 101 14 SESE JERRY CHAMBERS EXPL. CO., FRANKS CREEK-STATE #2·14X 
7542 142 100 14 SWSE IIM. H. HUNT TRUST ESTATE, EVONIUK·USA #1 
7544 142 100 30 NENE TENNECO OIL CO., FEDERAL #3·30 
7552 142 100 30 NESE TENNECO OIL CO., STUART-USA #4-30 
7555 145. 100 7 NENW BELCO PETROLEUM CORP., SHEEP CREEK #6- 7 
7559 145 99 30 SENW LADD PETROLEUM CORP., DUNCAN-FEDERAL #30-22 
7560 145 99 31 NENE LADD PETROLEUM CORP., DUNCAN-PRINCE #31-41 
7562 141 100 33 NENW CONOCO, INC., FRANKS-FEDERAL 33 #2 
7563 142 100 17 SWNW TENNECO OIL CO., MEE-USA #2-17 
7564 145 99 19 SESW SANTA FE ENERGY CO., FEDERAL #1-19 
7567 144 102 22 NENE APACHE CORP., FEDERAL #1·22 
7585 146 102 17 NENE PENNZOIL CO./DEPCO, FRENCH CREEK-BURLINGTON NORTHERN #17-41 
7589 142 100 9 SWNE SUPRON ENERGY CORP., GREGORY-STATE #1 
7591 142 102 9 NENW DIAMOND SHAMROCK CORP., RAUSCH SHAPIRO #21·9 
7600 144 101 11 SENW KOCH EXPL. CO., FEDERAL #6-11 
7601 142 100 33 NESW KOCH EXPL. CO., FEDERAL #11-33 
7604 145 99 30 SWNE LADD PETROLEUM CORP., DUNCAN-FEDERAL #30-32 
7608 145 99 31 NENW LADD PETROLEUM CORP./DUNCAN, PRINCE #31·21 
7611 146 99 21 NENW PENNZOIL CO., GRASSY BUTTE #21-21 
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\Jell# T R S QQ OPERATOR, \JELL NAME 
7618 142 99 3 NIJNE 
7619 142 100 32 NESE 
7620 142 101 24 SIJNIJ 
7621 142 100 33 NIJNIJ 
7622 142 100 3 SIJNE 
7623 142 100 18 SIJNIJ 
7625 142 101 26 NENIJ 
7627 142 101 14 SESE 
7629 144 101 25 NIJSE 
7645 142 100 8 SIJSIJ 
7649 142 101 26 SESIJ 
7652 142 102 4 SIJSE 
7661 141 100 23 SIJNIJ 
7668 141 101 26 NESIJ 
7675 143 100 34 SIJSE 
7690 143 101 19 SIJSIJ 
nos 145 100 8 SIJSIJ 
n22 142 100 32 NESIJ 
m2 142 100 32 SIJNIJ 
n42 142 101 25 NIJSE 
n44 138 102 15 SIJSE 
n46 145 102 17 SIJSIJ 
7754 142 101 26 NIJSE 
7759 142 100 18 NIJNE 
n61 143 102 2 SENIJ 
n66 142 100 16 SENE 
7n6 141 100 3 SESE 
n92 143 102 31 SIJSE 
7802 142 101 14 SESIJ 
7808 145 100 8 SIJNIJ 
7813 142 100 35 NIJSIJ 
7814 142 100 35 NIJNIJ 
7823 146 100 4 NENE 
7829 142 101 23 SESE 
7833 144 102 3 NENE 
7840 142 101 34 SESIJ 
7846 141 101 1 NESE 
7878 142 101 13 SIJNE 
7880 142 100 8 NIJNIJ 
7887 142 100 17 SIJNE 
7893 141 101 1 NENE 
7904 142 101 36 SESIJ 
7921 142 100 5 NIJNE 
7924 142 100 29 SIJSIJ 
7934 142 100 23 SIJNIJ 
7951 142 100 2 SIJNIJ 
7970 142 100 28 SIJNIJ 
7984 143 102 25 SIJNE 
lo'M. H. HUNT TRUST ESTATE, BARANKO #1 
KOCH EXPL. co., FEDERAL #9-32 
KOCH EXPL. co., FEDERAL #5-24 
KOCH EXPL. co., FEDERAL #4-33 
KOCH EXPL. co., FEDERAL #7-3 
KOCH EXPL. co., FEDERAL #5-18 
KOCH EXPL. co., FEDERAL #3-26 
KOCH EXPL. co., FEOERAL #16-14 
KOCH EXPL. CO., FEDERAL #15-25 
BIJAB, INC., FEDERAL #8-14X 
KOCH EXPL. CO., ODERMANN-FEDERAL #12-26 
DIAMOND SHAMROCK CORP., FEDERAL #34-4 
AL-AQUITAINE EXPL., LTD., WHISKEY JOE #1-23 
JERRY CHAMBERS EXPL. CO., MOSSER #2-26 
KOCH EXPL. CO., FEDORA #15-34 
JERRY CHAMBERS EXPL. CO., BLACKTAIL-FEDERAL #3-19 
SINCLAIR OIL CORP., FEDERAL #1-8 
PATRICK PETROLEUM CO., FEDERAL #1-32 
PATRICK PETROLEUM CO., FEDERAL #2-32 
TENNECO OIL CO., DAVID-USA #4-25 
AL-AQUITAINE EXPL., LTD., BURLINGTON NORTHERN #1-15 
PENNZOIL CO./DEPCO, CINNAMON CREEK #17-14 B 
TENNECO OIL CO., OOERMAN #2-26 
TENNECO OIL CO., BENJAMIN-USA #2-18 
FARMERS UNION CENTRAL EXCHANGE, INC., CONNELL #6-2 
SOUTHLAND ROYALTY CO., STATE #2-16 
AL-AQUITAINE EXPL., LTD./GPE, BURLINGTON NORTHERN 3-141-100 #2-3 
AL-AQUITAINE EXPL., LTD., USA #2-31 
CONOCO, INC., FEDERAL 14 #1 
SINCLAIR OIL CORP., FEDERAL #2-8 RR 
SUPRON ENERGY CORP., F-35-142-100 #2 
SUPRON ENERGY CORP., F-35-142-100 #3 
AMOCO PRODUCTION CO., FEDERAL 'C' #1 
COASTAL OIL AND GAS CORP./AL-AQUITAINE, BURLINGTON NORTHERN 23-142-101 #1 
APACHE CORP., FEDERAL #3-1 
TENNECO OIL CO., TANNER-USA #1-34 
GETTY OIL CO., MYSTERY CREEK #1-16 
TENNECO OIL CO., FEDERAL #3-13 
BIJAB, INC., FEDERAL #8-12X 
TENNECO OIL CO., MEE-USA #3-17 
GETTY OIL CO., MYSTERY CREEK #1-lF 
GETTY OIL CO., MYSTERY CREEK 'A' #36-14 
TENNECO OIL CO., KORDON #1-5 
AMOCO PRODUCTION CO., ARMOR-USA #3 
WM. H. HUNT TRUST ESTATE, ANNA OSADCHUK #B-1 
CONOCO, INC., GORHAM-STATE 2 #2 
SUPRON ENERGY CORP., STATE 28-142-100 #1 
JERRY CHAMBERS EXPL. CO., BURLINGTON NORTHERN 25-143-102 #1 
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Well# T R S QQ OPERATOR, WELL NAME 
7986 141 100 5 NENW 
7991 142 100 5 NWSW 
8003 142 101 12 NESE 
8006 141 101 25 SWNW 
8007 144 102 14 swsw 
8008 144 102 23 SWNW 
8013 145 100 1 SENE 
8022 143 101 13 NWNE 
8025 142 101 29 SESW 
8026 141 100 15 NWSE 
8037 144 102 27 SWNE 
8043 142 100 29 SWSE 
8053 141 101 2 SWNW 
8054 141 101 2 NWSW 
8055 142 100 31 NENE 
8064 145 100 12 SENW 
8068 143 101 10 NWSW 
8070 144 102 19 SESE 
8072 141 100 8 NWSE 
8075 142 101 8 NESE 
8079 143 99 34 SESW 
8086 146 101 22 NENW 
8110 140 100 8 NENW 
8116 142 100 28 SWNE 
8128 144 101 22 swsw 
8160 146 99 6 NWSW 
8162 145 101 24 NWNE 
8173 141 100 33 NENE 
8190 142 101 35 NESW 
8192 144 102 15 NESE 
8193 146 102 3 SENW 
8194 142 101 1 NESE 
8197 142 101 13 SENW 
8199 146 101 12 SWSE 
8214 141 100 27 SWNE 
8219 146 101 10 SESE 
8220 146 99 9 NESW 
8226 143 100 27 NWSW 
8234 144 102 29 NWNW 
8242 143 100 23 NWNW 
8251 143 102 24 SWSE 
8252 142 101 15 SESE 
8254 141 100 6 NWNE 
8273 141 101 22 SESW 
8274 141 101 11 NENW 
8280 141 101 27 NWSE 
8281 141 101 27 SWNW 
8282 141 101 27 SWNE 
COASTAL OIL AND GAS CORP., BURLINGTON NORTHERN 5-141-100 #1 
AMOCO PRODUCTION CO., KORDON-AMOCO #3-5 
BRE~T EXPL., INC., NORTH DAKOTA-FEDERAL 12-142-101 #9 
PATRICK PETROLEUM CO., MOSSER #1-25 
APACHE CORP., FEDERAL #2-14 
APACHE CORP., FEDERAL #2-23 
AMOCO PRODUCTION CO., STORM #1 
GULF OIL CORP., FEDERAL #1-13 
TENNECO OIL CO., WIRTHLIN #1-29 
AL-AQUITAINE EXPL., LTD./GPE, WHISKEY JOE #2·15A 
APACHE CORP., CONNELL #27·1 
AMOCO PRODUCTION CO., ARMOR-USA #2 
TENNECO OIL CO., OYHUS·USA #1-2 
TENNECO OIL CO., OYHUS·USA #2·2 
TENNECO OIL CO . , STUART-USA #3·31 
ADOBE OIL AND GAS CORP./WESTERN EXPL., ROUGHRIDER·FEDERAL #22-12 
FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #12-10 
COASTAL OIL AND GAS CORP., BURLINGTON NORTHERN 19-144-102 #1 
SHELL OIL CO., FEDERAL #33·8 
CONOCO, INC., HANSON-FEDERAL 8 #1 
WM. H. HUNT TRUST ESTATE, DEMANIOW #1 
KERR-MCGEE CORP., FEDERAL #2·22 
JERRY CHAMBERS EXPL. CO., TALKINGTON #1·8 
PATRICK PETROLEUM CO., FEDERAL #2-28 
KOCH EXPL. CO., FEDERAL #13-22 
BEARD OIL CO., MEINHART-FEDERAL #1 
UNION TEXAS PETROLEUM CORP., FEDERAL #24-1 
AL-AQUITAINE EXPL., LTD., FEDERAL #1-33 
TENNECO OIL CO., MOHRLE·USA #1-35 
APACHE CORP., FEDERAL #15-1 
PENNZOIL CO./DEPCO, COVERED BRIDGE #3-22 
ANDERSON PETROLEUM, INC., FEDERAL #1 
TENNECO OIL CO., MOHRLE·USA #4-13 
BELCO PETROLEUM CORP., SHEEP CREEK-FEDERAL #17-12 
AL-AQUITAINE EXPL., LTD., 27-141-100 WHISKEY JOE-BURLINGTON NORTHERN #2-27 
PENNZOIL CO./DEPCO, FLAT TOP BUTTE #10-44 F 
EXETER EXPL. CO., FEDERAL #11-9 
COASTAL OIL AND GAS CORP./HUNT ENERGY, HLEBECHUK ET AL 27-143-100 #1 
COASTAL OIL AND GAS CORP./AL·AQUITAINE, BURLINGTON NORTHERN 29-144-102 #1 
COASTAL OIL AND GAS CORP./AL·AQUITAINE, YOURK 23-143-100 #1 
JERRY CHAMBERS EXPL. CO., USA #1-24 
COASTAL OIL AND GAS CORP./AL·AQUITAINE, BURLINGTON NORTHERN 15 -142-101 #1 
FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #2-6 
JERRY CHAMBERS EXPL. CO., STATE #4·22 
TENNECO OIL CO., AL-AQUITAINE ET AL-USA #4-11 
JERRY CHAMBERS EXPL. CO., STATE #4-27 
JERRY CHAMBERS EXPL. CO., STATE #3-27 
JERRY CHAMBERS EXPL. CO., STATE #2-27 
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Well# T R S QQ OPERATOR, WELL NAME 
8290 142 101 23 SENW 
8291 144 102 22 NESE 
8303 141 100 15 SENW 
8304 139 102 26 NWSE 
8306 142 102 32 SWNE 
8325 142 100 28 NESW 
8328 141 102 10 swsw 
8330 141 100 3 NWNE 
8333 141 100 4 NENE 
8337 141 102 30 NESE 
8340 145 101 13 SENE 
8363 143 102 23 NWNE 
8385 141 101 26 SENE 
8386 141 101 25 NWSW 
8387 141 101 27 NWSW 
8388 141 101 26 NWSE 
8391 141 100 26 NWSW 
8400 145 102 27 NWSW 
8415 139 102 12 NWSW 
8416 142 101 16 NENW 
8417 144 102 14 NENE 
8422 144 101 22 SENW 
8430 144 101 28 SESW 
8432 141 100 15 NESW 
8437 141 100 28 NESE 
8456 141 100 16 NENE 
8465 143 101 27 SWNE 
8468 146 101 27 SENE 
8472 144 102 2 SWNW 
8474 144 102 15 NESW 
8485 146 102 21 SESW 
8487 143 102 13 SESE 
8488 141 101 11 SESE 
8490 144 101 28 SWSE 
8493 145 102 9 NWNW 
8537 142 101 23 NWSW 
8542 144 102 12 SENE 
8554 142 100 28 NESE 
8558 144 99 29 NWSE 
8564 144 101 7 NWNE 
8579 144 101 32 SENW 
8582 138 100 24 NESE 
8584 145 102 36 NESE 
8596 142 102 10 NWNW 
8600 142 101 15 NENE 
8602 145 101 33 NWSE 
8604 146 100 3 NENW 
8609 144 102 3 swsw 
COASTAL OIL AND GAS CORP./AL·AQUITAINE, BURLINGTON NORTHERN 23·142·101 #3 
APACHE CORP., L. CONNELL #22·1 
AL-AQUITAINE EXPL., LTD./COASTAL, WHISKEY JOE #3-15 
HUNT OIL CO., STATE #26·1 
PUMA PETROLEUM CO., FEDERAL #1·32 
SUPRON ENERGY CORP., STATE #2 
AL-AQUITAINE EXPL., LTD., USA #1·10 
AL-AQUITAINE EXPL., LTD., BURLINGTON NORTHERN #3·3 
SHELL OIL CO., USA #41·4 
PATRICK PETROLEUM CO., HARRIS-FEDERAL #1·30 
BELCO PETROLEUM CORP., EDGAR-BURLINGTON NORTHERN #11-13 
COASTAL OIL AND GAS CORP./AL·AQUITAINE, BURLINGTON NORTHERN 23-143-102 #1 
PATRICK PETROLEUM CO., MOSSER #4·26 
PATRICK PETROLEUM CO., MOSSER #2·25 
PATRICK PETROLEUM CO., HAMILL #1-27 
PATRICK PETROLEUM CO., MOSSER #3-26 
SUPRON ENERGY CORP., F-26-141-100 #2 
PENNZOIL CO./DEPCO, SIX CREEK-BURLINGTON NORTHERN #27-13 
AMERADA HESS CORP., MORTON HEATH MADISON UNIT X-1 #24 
KOCH EXPL. CO., STATE #3·16 
APACHE CORP., FEDERAL #14·4 
KOCH EXPL. CO., FEDERAL #6-22 
TENNECO OIL CO., HAMILTON #2·28 
BURLINGTON NORTHERN, INC., BURLINGTON NORTHERN #23-15 
AL-AQUITAINE EXPL., LTD., USA 28·141·100 #2·28 
AL-AQUITAINE EXPL., LTD., STATE 16-141-100 #2-16 
JERRY CHAMBERS EXPL. CO., BLACKTAIL UNIT #1-27 
PENNZOIL CO./DEPCO, BEICEGEL CREEK-BURLINGTON NORTHERN #27-42 
APACHE CORP., FEDERAL #2·2 
TENNECO OIL CO., GRAHAM-USA #1·15 
PENNZOIL CO./DEPCO, BEAR CREEK-BURLINGTON NORTHERN #21·24 
CONOCO, INC., BLACKTAIL #13·1 
AL-AQUITAINE EXPL., LTD., USA 11-141-101 #2·11F 
TENNECO OIL CO., CHILDS #2-28 
PENNZOIL CO./DEPCO, BLUEGRASS-BURLINGTON NORTHERN #9·11 
BURLINGTON NORTHERN, INC., BURLINGTON NORTHERN #24·23 
TENNECO OIL CO., GRAHAM #1·12 
PATRICK PETROLEUM CO., FEDERAL #3·28 
AMOCO PRODUCTION CO., A. W. THOMPSON 'B' #1-A 
SUPRON ENERGY CORP., F-7-144-101 #1 
NUCORP ENERGY, INC., FEDERAL #32·2 
PENNZOIL CO., GAYLORD #1 
GETTY OIL CO., FANTAIL #36-10 
DIAMOND SHAMROCK CORP., FEDERAL #11-10 
COASTAL OIL AND GAS CORP./AL·AQUITAINE, BURLINGTON NORTHERN 15·142·101 #2 
MILESTONE PETROLEUM, INC., BURLINGTON NORTHERN #33·33 
PENNZOIL CO./DEPCO, TRAILSIDE #3·21 F 
APACHE CORP., FEDERAL #3·2 
• 
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Well# T R S QQ OPERATOR, WELL NAME 
8615 145 102 17 SWNW PENNZOIL CO., CINNAMON CREEK-BURLINGTON NORTHERN #17-12 
8651 144 101 7 NWSE SUPRON ENERGY CORP., F-7-144-101 #2 
8656 144 99 7 SWSE SUPRON ENERGY CORP., ORAIN·PALANUK #1 
8667 145 102 5 NENW PENNZOIL CO./OEPCO, HORSE CREEK-BURLINGTON NORTHERN #5-21 
8668 146 101 15 SWSE PENNZOIL CO./OEPCO, FLAT TOP BUTTE-BURLINGTON NORTHERN #15-34 
8671 144 101 28 SENW TENNECO OIL CO., HAMILTON #1-28 
8683 143 100 27 NWSE WM. H. HUNT TRUST ESTATE, J. H. JOHNSON #1 
8695 144 102 2 SWSE APACHE CORP., FEDERAL #2-3 
8705 143 101 7 NENW NUCORP ENERGY, INC., FEDERAL #7-1 
8708 145 99 30 SESW LADO PETROLEUM CORP. , FEDERAL #30-24-A 
8710 144 102 1 SESE MGF OIL CORP., BURLINGTON NORTHERN #44·1 
8723 143 101 30 SWNW JERRY CHAMBERS EXPL. CO., BLACKTAIL-FEDERAL #1-30 
8733 145 101 34 SESW BELCO PETROLEUM CORP., ROUGHRIOER·FEOERAL #14-34 
8741 141 100 26 NWNW SUPRON ENERGY CORP., F-26-141-100 #3 
8743 143 100 34 SWSW PATRICK PETROLEUM CO., HLEBECHUK #1-34 
8760 144 99 21 SWNE SUPRON ENERGY CORP., HAAG-DOROUGH #1 
8762 146 102 3 SENE PENNZOIL CO./OEPCO, COVERED BRIDGE-BURLINGTON NORTHERN #3 -42 
8782 145 100 17 SWNW BELCO PETROLEUM CORP., SHEEP -CREEK-BURLINGTON NORTHERN #19-17 
8811 145 100 18 NESW SINCLAIR OIL CORP., FEDERAL #3-18 RR 
8827 141 100 27 SENW AL -AQUITAINE EXPL., LTD., AL·AQUITAINE·BURLINGTON NORTHERN 3-27 
8829 144 102 23 NESW APACHE CORP., FEDERAL #23·3 
8830 145 99 30 SENW LADO PETROLEUM CORP., FEDERAL #30·22A 
8853 144 101 27 NWNW AMOCO PROOUCTION CO., NORTHRUP-FEDERAL '0' #1 
8854 145 100 18 NWSE SINCLAIR OIL CORP., FEDERAL #4-18 
8864 146 99 22 SESW PENNZOIL CO., COUNTRY ROADS #22-24 
8866 143 100 16 SESE AL-AQUITAINE EXPL., LTD. , WHITETAIL HECKER #1-16 
8869 144 102 2 SWSW APACHE CORP., FEDERAL #2-4 
8874 144 102 10 NESE SUPRON ENERGY CORP., FEDERAL 10-144-102 #1 
8881 146 99 12 SWSE WM. H. HUNT TRUST ESTATE, WOOOY WATSON #1 
8885 145 99 30 SWSE LADO PETROLEUM CORP., LADO DUNCAN-FEDERAL #30-34 
8929 143 101 4 SWNE FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #2-4 
8931 144 102 15 NENE APACHE CORP., FEDERAL #15-2 
8937 146 100 21 NENW BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #9-21 
8947 142 99 7 SESE AMAREX, INC., KANSKI #1 
8948 141 100 33 NESE AL-AQUITAINE EXPL., ~TO., FEDERAL #2-33 
8951 143 100 34 NWNE WM. H. HUNT TRUST ESTATE, TEO FEDORA #1 
8958 141 100 33 NESW AL-AQUITAINE EXPL., LTD., FEDERAL M-31247 USA -11-33 
8962 143 101 27 SWSW JERRY CHAMBERS EXPL. CO., BLACKTAIL UNIT #2-27 
8972 143 100 22 SWNW EVERETT DRILLING VENTURES, INC., FEDERAL #5-22 
9005 145 100 21 SWSE GULF OIL CORP., FEDERAL #1-21-30 
9007 144 102 1 SENE MGF OIL CORP., MGF·BURLINGTON NORTHERN #42-1 
9033 142 102 4 NESW DIAMOND SHAMROCK CORP., CENEX-FEDERAL #23·4 
9070 141 99 31 NESW ADOBE OIL ANO GAS CORP., L. LUPTAK #23-31 
9071 141 100 14 SWNW ADOBE OIL ANO GAS CORP., PEOELIS.KI #12-14 
9078 144 102 20 SESW TENNECO OIL CO., COULAM·USA #1-20 
9079 144 101 22 SWNE TENNECO OIL CO., CHILDS-USA #1-22 
9087 141 99 28 NESW ADOBE OIL ANO GAS CORP., PEDELISKl·STATE #22-28 
9120 141 102 20 NWSW CENEX, FEDERAL #12-20 
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Well# T R S QQ OPERATOR, WELL NAME 
9121 143 101 6 NESW 
9122 143 101 28 SWNE 
9134 144 100 4 SWNE 
9145 144 102 2 SWNE 
9175 141 100 2 SWNW 
9182 144 101 29 NWSE 
9183 144 101 29 swsw 
9186 146 101 26 swsw 
9214 144 101 29 SENE 
9215 144 101 20 SESE 
9216 144 101 29 NENW 
9218 141 102 1 NESW 
9224 143 102 8 NENW 
9227 145 102 15 SESE 
9228 144 100 19 SWSE 
9242 142 99 25 swsw 
9247 143 101 10 NWNW 
9252 146 102 25 SWNE 
9253 146 101 15 SWNE 
9262 141 101 12 SWSE 
9271 144 102 22 SENW 
9288 145 101 25 SENW 
9294 144 101 20 SESW 
9295 144 101 20 NENE 
9297 145 101 32 NWSE 
9312 142 100 22 NENE 
9321 143 100 8 SESE 
9329 143 101 30 NENE 
9338 141 100 5 NWNW 
9340 143 102 15 NESE 
9347 138 100 10 SWNE 
9351 144 101 6 NWSE 
9368 142 99 32 SENE 
9369 142 100 23 SWNW 
9371 142 100 30 SWNW 
9379 145 101 13 SESW 
9389 141 100 34 NESW 
9399 145 101 27 NWNW 
9411 141 100 9 NENE 
9425 144 102 11 NENW 
9426 144 102 12 SWSE 
9428 143 101 4 NWNW 
9432 144 101 34 NWNW 
9434 145 99 9 SENW 
9437 139 102 29 NENE 
9442 144 102 13 NENE 
9443 144 102 11 swsw 
9444 141 101 3 NESE 
NUCORP ENERGY, INC., FEDERAL #6-1 
JERRY CHAMBERS EXPL. CO., BLACKTAIL-FEDERAL #2-28 
PATRICK PETROLEUM CO., BLACKTAIL-FEDERAL #1-4 
APACHE CORP., FEDERAL #2-5 
WM. H. HUNT TRUST ESTATE, ARMBRUST #1 
TENNECO OIL CO., HAMILTON #3-29 
TENNECO OIL CO., HAMILTON #1-29 
PENNZOIL EXPL. AND PRODUCTION CO., BEICEGEL CREEK #26-14F 
TENNECO OIL CO., HAMILTON #4-29 
TENNECO OIL CO., CHILDS #3-20 
TENNECO OIL CO., HAMILTON #2-29 
JERRY CHAMBERS EXPL. CO., ALLRED-FEDERAL #11-1 
APACHE CORP., FEDERAL #8-1 
PENNZOIL CO., BURLINGTON NORTHERN #15-44 
COASTAL OIL AND GAS CORP., COGC-ALAQ-BURLINGTON NORTHERN #19-144-100 
AMAREX, INC., ARMBRUST #1 
FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #4-10 
PENNZOIL CO., BURLINGTON NORTHERN #25-32 
PENNZOIL CO., BURLINGTON NORTHERN #15-32 
AL-AQUITAINE EXPL., LTD., USA #2-12 
JERRY CHAMBERS EXPL. CO., CONNELL #6-22 
BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #22-25 
TENNECO OIL CO., CHILDS #1-20 
TENNECO OIL CO., CHILDS #4-20 
GRACE PETROLEUM CORP., MAGPIE-FEDERAL #4-32 
WM. H. HUNT TRUST ESTATE, FRITZ #R-1 
DAVIS OIL CO., JACKRABBIT-FEDERAL #1 
JERRY CHAMBERS EXPL. CO., BLACKTAIL-FEDERAL #2-30 
COASTAL OIL AND GAS CORP., COGC-ALAQ-BURLINGTON NORTHERN 5-141-100 #4 
COASTAL OIL AND GAS CORP., COGC-ALAQ-BURLINGTON NORTHERN 15-143-102 #1 
PHELPS DODGE FUEL DEVELOPMENT CORP., SHELL-FEDERAL #1 
SUPRON ENERGY CORP., F-6-144-101 #3 
WM. H. HUNT TRUST ESTATE, MILLHON #1 
WM. H. HUNT TRUST ESTATE, ANNA OSADCHUK #C-1 
TENNECO OIL CO., STUART-USA #1-30R 
BELCO PETROLEUM CORP., EDGAR-BURLINGTON NORTHERN #9-13 
AL-AQUITAINE EXPL., LTD., USA #2-34 
DEPCO, INC., PENN-DEPCO-BURLINGTON NORTHERN #13-27 
AL-AQUITAINE EXPL., LTD., BURLINGTON NORTHERN #1-9 
UNIT DRILLING AND EXPL. CO., FEDERAL #1-11 
UNIT DRILLING AND EXPL. CO., FEDERAL #12-1 
FARMERS UNION CENTRAL EXCHANGE, INC., FEDERAL #4-4 
LADD PETROLEUM CORP., LADD-FEDERAL #34-11 
AMOCO PRODUCTION CO., SIPE AMOCO UNIT 'A' #1-A 
WOODS PETROLEUM CORP., CAMERON DA TRENOR #29-1 
UNIT DRILLING AND EXPL. CO., FEDERAL #13-1 
UNIT DRILLING AND EXPL. CO., FEDERAL #11-2 
COASTAL OIL AND GAS CORP., COGC-ALAQ-BURLINGTON NORTHERN 3-141-101 #1 
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Well# T R S QQ OPERATOR, WELL NAME 
9445 141 100 11 SWSW ADOBE OIL AND GAS CORP., KUKOWSKI #14·11 
9453 145 101 25 SWSE BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #24-25 
9461 144 100 13 SESW AMOCO PRODUCTION CO., LILLIBRIDGE AMOCO 'A' #1 
9483 145 101 36 NENW MERIDIAN OIL, INC., SHEEP CREEK-STATE #21-36 
9486 141 101 13 NWNE AL-AQUITAINE EXPL., LTD., STATE #2A·13 
9492 144 101 19 SESW UNIT DRILLING AND EXPL. CO., FEDERAL #19·1 
9501 146 102 6 SWNE SKYLINE OIL CO., RIVET-FEDERAL 6 #1-X 
9514 141 101 16 SWSE WILLIAMS EXPL. CO., STATE #1-16 
9515 144 102 29 SWNE COASTAL OIL AND GAS CORP., COGC·CANTERRA·BURLINGTON NORTHERN 29-144-102 #2 
9516 144 101 1 SENE KOCH EXPL. CO., FEDERAL #8·1 
9524 144 101 8 NENW SUPRON ENERGY CORP., F-8-144-101 #3 
9534 142 102 29 NWSE COASTAL OIL AND GAS CORP., COGC·CANTERRA·BURLINGTON NORTHERN 29-142-102 #1 
9561 144 101 17 SESE TENNECO OIL CO., MARTIN-USA #3·17 
9567 144 101 33 SENE TENNECO OIL CO., HAMILTON-USA #4·33 
9569 145 100 34 SESE CITIES SERVICE OIL AND GAS CORP., FEDERAL DG-1 
9577 144 101 16 SWSE TENNECO OIL CO., AMERADA-STATE #3·16 
9578 144 101 16 SESW TENNECO OIL CO., AMERADA-STATE #1-16 
9581 144 101 20 NENW TENNECO OIL CO., CHILDS #2-20 
9585 144 101 33 NENW TENNECO OIL CO., HAMILTON-USA #2-33 
9598 144 102 19 SWNE COASTAL OIL AND GAS CORP., COGC·CANTERRA·BURLINGTON NORTHERN 19-144-102 #2 
9607 144 101 8 NWSE SUPRON ENERGY CORP., F-8-144-101 #2 
9609 141 100 10 SWSE SHELL OIL CO., USA #34·10 
9616 144 102 1 SENW MGF OIL CORP., BURLINGTON NORTHERN #22·1 
9626 144 101 17 NESW TENNECO OIL CO., MARTIN-USA #1-17 
9641 144 101 15 NESE RAYMOND T. DUNCAN, DUNCAN-FEDERAL #15-43 
9643 145 101 13 SENW BELCO PETROLEUM CORP., EDGAR-BURLINGTON NORTHERN #13-13 
9646 141 100 27 NESW MILESTONE PETROLEUM, INC., BURLINGTON NORTHERN #23·27 
9680 146 102 25 SENE PENNZOIL EXPL. AND PRODUCTION CO., RIVERSIDE-BURLINGTON NORTHERN #25-42 
9711 144 101 30 NENE DONALD C. SLAWSON, ELKHORN RANCH-FEDERAL #1-30 
9728 142 100 9 SESE PENNZOIL EXPL. AND PRODUCTION CO., TREE TOP #9·44F 
9762 145 100 1 SENE BELCO PETROLEUM CORP., SHEEP CREEK-STORM #2-1 
9772 144 101 21 NWNW KOCH EXPL. CO., FEDERAL #4-21 
9806 145 99 6 NWSW ADOBE OIL AND GAS CORP., ADOBE-WESTERN-STORM-FEDERAL #13·6 
9811 146 102 10 NESW SKYLINE OIL CO., RIVET-FEDERAL #6·2 
9819 139 102 33 SESE MORAN EXPL., INC., BURLINGTON NORTHERN #33·1 
9825 141 101 9 NWNE COASTAL OIL AND GAS CORP., COGC·BURLINGTON NORTHERN 4·141-101 #1J 
9838 143 100 16 NWNW DAVIS OIL CO., JACKRABBIT-STATE #16·1 
9856 144 101 16 SENE TENNECO OIL CO., AMERADA-STATE #4·16 
9859 143 99 4 SESW AMOCO PRODUCTION CO., A. W. THOMPSON 'C' #1 
9862 143 100 20 NWSE PATRICK PETROLEUM CO., HECKER #1·20 
9865 145 101 24 NESE UNION TEXAS PETROLEUM CORP., FEDERAL #24-2 
9872 146 101 16 NENE DEPCO, INC., STATE #41·16 
9874 146 100 21 NESW BELCO PETROLEUM CORP., SHEEP CREEK-BURLINGTON NORTHERN #26·21 
9880 144 100 17 SWNE LADD PETROLEUM CORP., O'BRIEN #17-32 
9882 146 102 10 NESW GETTY OIL CO., COVERED BRIDGE #10-11 
9889 144 102 3 NENW APACHE CORP., APACHE-FEDERAL #3·4 
9900 144 101 19 SWSE FLORIDA EXPL. CO., FEDERAL #19-2 
9902 144 102 22 NESW JERRY CHAMBERS EXPL. CO., CONNELL #11·22 
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9931 143 100 17 SENE DAVIS OIL CO., JACKRABBIT #17-1 
9943 144 102 16 NENW APACHE CORP./ANADARKO PRODUCTION CO., ELSIE MOORE #16-3 
9967 140 100 35 NESE SOUTHPORT EXPL., INC., NICK REIS #1-35 
9970 139 102 21 NESE SAMSON RESOURCES CO., HILD #1-21 
9982 146 101 34 SWNW BASIC EARTH SCIENCE SYSTEMS, INC., BESS! #1-34 
10074 143 101 36 NWNW \.IM. H. HUNT TRUST ESTATE, STATE #1-36 
10077 144 102 11 NWNE FLORIDA EXPL. CO., FEDERAL #4-11 
10085 144 102 19 SENW COASTAL OIL AND GAS CORP., ELK CREEK-BURLINGTON NORTHERN #3V 
10094 146 99 9 NWNW MILESTONE PETROLEUM, INC., USA #11-9 
10106 142 100 15 SWSE \.IM, H. HUNT TRUST ESTATE, DOROTHY OSADCHUK #0-1 
10114 144 101 27 NWSW KOCH EXPL. CO., FEDERAL #12-27 
10120 141 101 16 NWNE AXEM RESOURCES, INC., WEST FRANKS CREEK-STATE #2-16 
10134 143 100 1 SENW COASTAL OIL AND GAS CORP., COGC-BURLINGTON NORTHERN 1-143-100 #1V 
10135 145 99 31 NWNE LADO PETROLEUM CORP., LADO-DUNCAN-PRINCE #31-31 
10136 146 102 15 NWNE GETTY OIL CO., COVERED BRIDGE #15-2 
10181 142 99 13 NESW SWAB, INC., ARMBRUST #13-13X 
10189 142 100 27 SWNW KOCH EXPL. CO., FEDERAL #5-27 
10191 140 100 6 NWNW DONALD C. SLAWSON, LINDBO RANCH 1-6 #1 
10200 142 100 3 SWNE KOCH EXPL. CO., FEDERAL #7-3A 
10201 141 101 12 SENW JERRY CHAMBERS EXPL. CO., T. R.-FEDERAL #6-12 
10212 144 102 34 SWSW ADOBE OIL ANO GAS CORP., CONNELL #14-34 
10215 144 101 16 SWNW TENNECO OIL CO., AMERADA-STATE #2-16 
10220 140 102 6 NENW DIAMOND SHAMROCK CORP., RAMONA-FEDERAL #21-6 
10221 142 102 5 NESE DIAMOND SHAMROCK CORP., RAINBOW FEE #43-5 
10222 144 101 9 SWSW CENEX, FEDERAL #13-9 
10229 144 101 33 SESW TENNECO OIL CO., UNIT V. I. #1-33 
10267 140 100 7 NWNW DONALD C. SLAWSON, FEDERAL #1-7 
10288 140 100 34 NESW SOUTHPORT EXPL., INC., FREEMAN ET AL #1-34 
10302 141 100 28 SESW CANTERRA PETROLEUM, INC., USA #14-28 
10303 144 101 15 SWSW APACHE CORP., FEDERAL #15-13 
10306 141 100 22 SWSE FLORIDA EXPL. CO., FRANKS CREEK-FEDERAL #22-1 
10319 145 101 23 NENW BELCO PETROLEUM CORP., ROUGHRIOER-BURLINGTON NORTHERN #16-23 
10341 139 102 33 SENE MORAN EXPL., INC., BURLINGTON NORTHERN #33-2 
10342 142 100 11 SWNW \.IM. H. HUNT TRUST ESTATE, EVONIUK 'C' #1 
10366 140 101 1 SENE DONALD C. SLAWSON, FEDERAL #1-1 
10375 141 101 3 SENE COASTAL OIL ANO GAS CORP., COGC-BURLINGTON NORTHERN 3-141-101 #2V 
10384 140 100 6 NWSW DONALD C. SLAWSON, FEDERAL #2-6 
10385 139 102 20 NESW SAMSON RESOURCES CO., CAMERON #1-20 
10398 141 102 34 NWSW DIAMOND SHAMROCK CORP., STATE #14-34 
10399 141 102 33 NWSE DIAMOND SHAMROCK CORP., KAY-FEDERAL #33-33 
10441 139 101 28 NENE LADO PETROLEUM CORP., FEDERAL #28-41 
10451 144 101 13 SWNW AMOCO PRODUCTION CO., MAGPIE-AMOCO USA #13-1 
10458 146 101 34 SWSE BASIC EARTH SCIENCE SYSTEMS, INC., BEICEGEL-FEDERAL #34-34 
10460 146 100 28 SENW BELCO DEVELOPMENT CORP., SHEEP CREEK-FEDERAL #27-28 
10474 143 102 10 SWSW BASIC EARTH SCIENCE SYSTEMS, INC., MIKKELSON MOSSER #14-10 
10475 143 102 34 NWNE BASIC EARTH SCIENCE SYSTEMS, INC., MIKKELSON SE-SHORT #31-34 
10481 140 100 5 SWNW DONALD C. SLAWSON, JABORSKI #1-5 
10485 146 99 17 SESE AMOCO PRODUCTION CO., MEAD #1-17 
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10502 141 100 32 SWSE 
10516 140 101 12 NENE 
10547 144 102 1 SESW 
10562 140 100 36 NESE 
10576 144 102 23 NWSE 
10578 139 102 30 NENE 
10579 139 102 17 swsw 
10585 140 101 1 NWSE 
10593 144 100 27 SENE 
10596 144 102 10 NESW 
10597 141 99 13 SENW 
10610 142 101 25 SENE 
10654 139 102 29 NENW 
10704 146 102 10 SWNE 
10713 144 102 26 NENE 
10750 146 99 33 NWSE 
10755 141 102 34 NWNW 
10776 142 99 24 NESW 
10791 140 101 1 NWNE 
10795 141 102 33 NWNE 
10803 141 100 34 SWNE 
10815 139 102 16 SESW 
10843 140 100 6 SWNW 
10857 139 100 11 SESE 
10868 144 101 9 SWSE 
10874 141 100 9 NWNW 
10877 142 100 21 SWNE 
10882 145 101 23 SESE 
10895 141 100 18 NWSW 
10901 141 102 9 NWSE 
10915 144 101 20 NWSW 
10925 145 99 16 SESW 
10926 139 101 16 SWNW 
10935 144 102 30 SENE 
10940 145 101 16 NESW 
10948 146 102 7 NENW 
10949 140 100 25 SENW 
10989 144 102 12 SWNW 
11025 141 100 3 NWSW 
11079 144 101 21 SWSE 
11093 146 102 10 SENW 
11105 146 99 24 SWSE 
11106 145 99 7 NENW 
11109 143 102 18 NESE 
11142 144 99 26 NESE 
11184 144 102 24 NWSE 
11186 140 102 6 NWNE 
11191 140 102 5 SWNW 
DONALD C. SLAWSON, FEDERAL #1-32 
DONALD C. SLAWSON, STAPP #1-12 
MILESTONE PETROLEUM, INC., BURLINGTON NORTHERN #24-1 
SOUTHPORT EXPL., INC., KESSEL-STATE #1-36 
NANCE PETROLEUM CORP., FEDERAL #10-23 
SAMSON RESOURCES CO., ADOLPH #1-30 
SAMSON RESOURCES CO., BURKHARDT #1-17 
DONALD C. SLAWSON, FEDERAL #2-1 
APACHE CORP., MAGPIE PROSPECT-FEDERAL-BURLINGTON NORTHERN #27-8 
BASIC EARTH SCIENCE SYSTEMS, INC., FANTAIL-FEDERAL #23-10 
ADOBE OIL AND GAS CORP., PALANIUK #22-13X 
TENNECO OIL CO., DAVID-USA #1-25R 
SAMSON RESOURCES CO., BADLANDS #1-29 
GETTY OIL CO., COVERED BRIDGE 'A' #10-7 
NANCE PETROLEUM CORP., FEDERAL #1-26 
PENNZOIL CO., GRASSY BUTTE #33-33F 
DIAMOND SHAMROCK EXPL. CO., STATE #11-34 
PROPEL ENERGY CO., ANNA LOGOSZ #1 
DONALD C. SLAWSON, FEDERAL #4-1 
DIAMOND SHAMROCK EXPL. CO., HARRIS-FEDERAL #31-33 
FLORIDA EXPL. CO., FEDERAL #34-1 
LADD PETROLEUM CORP., STATE #16-24 
DONALD C. SLAWSON, FEDERAL #3-6 
SOUTHPORT EXPL., INC., DULETSKI #1-11 
CENEX, FEDERAL #15-9 
DONALD C. SLAWSON, BURLINGTON NORTHERN #1-9 
PROPEL ENERGY CO., EDNA B. EGLY #1 
MILESTONE PETROLEUM, INC., BURLINGTON NORTHERN #44-23 
DONALD C. SLAWSON, FEDERAL #1-18 
CANTERRA PETROLEUM, INC., USA #10-9 
TENNECO OIL CO., CHILDS-USA #5-20 
BELCO DEVELOPMENT CORP., BUCKSKIN BUTTE #1-16 
AMERADA HESS CORP., FRYBURG HEATH MADISON UNIT C-807 
MILESTONE PETROLEUM, INC., FEDERAL #42-30 
BELCO DEVELOPMENT CORP., DEER DRAW #1-16 
MILESTONE PETROLEUM, INC., BURLINGTON NORTHERN #21-7 
AMERADA HESS CORP., PARK EAST #25-22 
MILESTONE PETROLEUM, INC., FEDERAL #12-12 
BASIC EARTH SCIENCE SYSTEMS, INC., CERKONEY-BURLINGTON NORTHERN #13-3 
KOCH EXPL. CO., FEDERAL #16-21A 
GETTY OIL CO., COVERED BRIDGE 'A' #10-6 
CLEMENTS ENERGY, INC., CLEMENTS BOEHM #1-24 
CLEMENTS ENERGY, INC., CLEMENTS RASE #1-7 
CITIES SERVICE OIL AND GAS CORP., FEDERAL DK-1 
ENSTAR PETROLEUM CO., HLEBECHUK-FEDERAL #9-26 
PETROLEUM, INC., MASTERS-FEDERAL #1 
DIAMOND SHAMROCK EXPL. CO., NORMA-FEDERAL #31-6 
DIAMOND SHAMROCK EXPL. CO., COREY-FEDERAL #12-5 
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11205 146 99 31 NWNE DIAMOND SHAMROCK EXPL. CO., RONALD-FEDERAL #31-31 
11210 140 100 35 NENW AMERAOA HESS CORP . , PARK EAST #35-21 
11231 144 102 24 SWSW NANCE PETROLEUM CORP., FEDERAL #13-24 
11240 144 101 9 SENE CENEX, CENEX-FEDERAL #8-9 
11257 145 101 29 NESE BEARTOOTH OIL AND GAS CO., FEDERAL #1 -29 
11275 145 100 10 NWSW GULF OIL CORP., EAST ROUGH RIDER #1-10-4A 
11285 142 102 5 NWNW DIAMOND SHAMROCK EXPL. CO., BEAVER CREEK FEE #11·5 
11288 144 99 3 NESW DIAMOND SHAMROCK EXPL. CO., CLEMENTS TACHENKO #23-3 
11291 146 99 4 NENW MILESTONE PETROLEUM, INC., JOHNSTONE-STATE #21-4 
11292 142 102 8 SWNE CITIES SERVICE OIL AND GAS CORP., FEDERAL DL-1 
11307 145 101 31 SESE SAGE ENERGY CO., SAGE -BUCKHORN-FEDERAL #44-31 
11309 145 102 19 SWSE MILESTONE PETROLEUM, INC., HPI #34-19 
11314 146 99 17 SESW MILESTONE PETROLEUM, INC., FEDERAL #24-17 
11315 146 99 21 NESW PENNZOIL CO., GRASSY BUTTE #21-23F 
11319 143 100 32 NWSE KOCH EXPL. CO., SIMNIONIW #3 
11329 141 101 15 SESW CENERGY EXPL. CO., STATE #24-15 
11335 139 102 11 SWNE AMERADA HESS CORP., BURLINGTON NORTHERN #11-32 
11344 140 101 31 SENW CANTERRA PETROLEUM, INC., BURLINGTON NORTHERN #6-31 
11359 146 102 7 NENE MILESTONE PETROLEUM, INC., HPI #41-7 
11384 146 101 4 NWSE AMERADA HESS CORP., ROUGHRIDER #4-33 
11417 140 101 31 NESW MILESTONE PETROLEUM, INC., MPI #14-31 
11425 138 102 4 SENE SAHEDAN OIL CO., HADZO #1-4 
11447 140 102 5 SWNE DIAMOND SHAMROCK EXPL. CO., COREY-FEDERAL #33 · 5 
11464 140 102 36 SENE TEXAS GAS EXPL. CORP., STATE #42-36 
11489 144 102 25 NWSE NANCE PETROLEUM CORP., FEDERAL #10-25 
11501 140 101 30 NWSW CANTERRA PETROLEUM, INC., USA #12-30 
11507 140 102 7 NWNW TENNECO OIL CO., HYERS #2-7 
11509 140 102 7 NWSW DIAMOND SHAMROCK EXPL. CO., TENNECO-HYERS #13 -7 
11511 140 102 6 SENW DIAMOND SHAMROCK EXPL. CO., RAMONA FEE #23-6 
11512 140 102 6 SENE DIAMOND SHAMROCK EXPL. CO., NORMA FEE #43-6 
11527 141 102 16 NWNE CANTERRA PETROLEUM, INC., STATE #2-16 
11528 140 101 31 SWSE CANTERRA PETROLEUM, INC., BURLINGTON NORTHERN #15-31 
11536 146 102 7 NESE MILESTONE PETROLEUM, INC., MPI #43-7 
11551 140 102 6 NESW DIAMOND SHAMROCK EXPL. CO., RAMONA FEE #24-6 
11570 140 101 33 SWSE CANTERRA PETROLEUM, INC., BURLINGTON NORTHERN #15-33 
11581 141 100 10 SENE ANR PROOUCTION CO., WHISKEY JOE #1-10 
11583 145 100 19 NWNE CHRISTMANN ENERGY CORP., FEDERAL #1-19 
11594 141 102 32 SESE DIAMOND SHAMROCK EXPL. CO., LADD-FEDERAL #44-32 
11619 145 100 18 NWNW SINCLAIR OIL CORP . , FEDERAL #6-18 
11621 144 101 10 NWSW TENNECO OIL CO., PANOS-USA #1-10 
11634 141 101 2 NESE TENNECO OIL CO., HESCHKE #3-2 
11667 144 100 7 NWNW LADD PETROLEUM CORP., NORTHRUP #1 
11698 142 102 6 NWNE CITIES SERVICE OIL AND GAS CORP., FEDERAL DH-1 
11717 144 99 22 NWSE ULTRAMAR OIL AND GAS, LTD., HLEBECHUK·FEDERAL #22°10 
11718 145 101 7 SENW MERIDIAN OIL, INC., MOI #22-7 
11727 145 100 9 SWNW MERIDIAN OIL, INC., MO! #12-9 
11729 146 102 6 SWSW TEXAS EASTERN SKYLINE OIL CO., RIVET-FEDERAL #6-3 
11736 145 101 15 SENW KOCH EXPL. CO., BURLINGTON NORTHERN #6-15 
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11752 146 99 20 NENE 
11778 140 100 16 SWNW 
11784 144 102 26 SENW 
11815 140 102 5 NWSW 
11816 140 102 18 NWNW 
11817 145 101 24 NESW 
11818 145 101 24 NENW 
11821 145 100 18 NWNE 
11841 146 99 21 NENW 
11865 146 99 20 NESE 
11869 146 102 17 SWSE 
11876 143 102 11 NENW 
11879 146 100 17 NESE 
11884 141 100 10 NENW 
11899 141 100 5 NENE 
11938 140 100 35 NESW 
11944 141 100 21 SESE 
11969 145 100 7 NWSW 
11995 146 102 8 NWNW 
12001 139 100 19 SWNE 
12016 145 101 36 NWSE 
12042 145 101 29 SESE 
12047 144 102 11 NESE 
12049 146 101 26 NWNW 
12054 139 100 19 SESW 
12063 138 101 36 SWNE 
12070 146 100 29 NESE 
12072 143 102 11 NWSE 
12073 146 102 5 swsw 
12091 145 101 12 NESW 
12122 141 99 33 swsw 
12124 142 100 15 NWNE 
12134 138 100 7 NENW 
12139 139 100 30 SWNW 
12150 143 102 2 SESW 
12157 138 100 30 NENW 
12162 143 101 21 NWSW 
12163 145 101 33 NWSW 
12169 145 100 7 SWSE 
12178 139 100 18 NWSE 
12179 139 100 19 SESE 
12187 140 101 2 SENE 
12217 143 100 12 NWNW 
12243 145 101 13 NENE 
12246 144 102 34 NESW 
12269 143 102 31 swsw 
12276 146 101 27 SENW 
12297 143 102 12 swsw 
TEXAS GAS EXPL. CORP., MEAD #1-20 
PETROLEUM, INC., STATE 'A' #1 
NANCE PETROLEUM CORP., FEDERAL #6-26 
UNION TEXAS PETROLEUM CORP., FEDERAL #5-1 
UNION TEXAS PETROLEUM CORP., FEDERAL #18-1 
UNION TEXAS PETROLEUM CORP., FEDERAL #24-3 
UNION TEXAS PETROLEUM CORP., FEDERAL #24-4 
SINCLAIR Oil CORP., FEDERAL #7-18 
PENNZOIL CO., GRASSY BUTTE #21X-21F 
MERIDIAN Oil, INC., MEAD-FEDERAL #43-20 
MERIDIAN Oil, INC., MCI #34·17 
MERIDIAN Oil, INC., MO! #21 - 11 
MERIDIAN OIL, INC., MCI #43-17 
ANR PRODUCTION CO., WHISKEY JOE #2-10 
DONALD C. SLAWSON, CABOOSE #1-5 
CENEX, REIS #11-35 
MERIDIAN Oil, INC., MCI #44-21 
BELCO DEVELOPMENT CORP., EDGAR-BURLINGTON NORTHERN #14-7 
MERIDIAN Oil, INC., PIERRE-FEDERAL #11-8 
JERRY CHAMBERS EXPL. CO., TRACY MOUNTAIN #7-19 
MERIDIAN Oil, INC., DEVILS PASS-STATE #33:36 
BEARTOOTH Oil AND GAS CO., FEDERAL #29-16 
UNION TEXAS PETROLEUM CORP., FEDERAL #11-3 
MERIDIAN Oil, INC., FEDERAL #11-26 
JERRY CHAMBERS EXPL. CO., TRACY MOUNTAIN #14-19 
CSX Oil AND GAS CORP., STATE #32-36 
MERIDIAN Oil, INC., BURLINGTON NORTHERN #43-29 
MERIDIAN Oil, INC., MCI-ELKHORN #33-11 
MERIDIAN Oil, INC., BURLINGTON NORTHERN #14-5 
BELCO DEVELOPMENT CORP., EDGAR-FEDERAL #15-12 
UNION TEXAS PETROLEUM CORP., SAFRATOWICH #33-1 
WM. H. HUNT TRUST ESTATE, DOROTHY OSADCHUK #E-1 
AMERADA HESS CORP., KOCH-FEDERAL #7-21 
JERRY CHAMBERS EXPL. CO., TRACY MOUNTAIN #5-30 
MERIDIAN Oil, INC., FEDERAL #24-2 
JERRY CHAMBERS EXPL. CO., GRENADIER #3-30 
MERIDIAN Oil, INC., MO! #13-21 
ENRON Oil AND GAS CO., ROUGHRIDER-BURLINGTON NORTHERN #18-33 
ENRON Oil AND GAS CO., EDGAR-BURLINGTON NORTHERN #17-7 
AMERADA HESS CORP., R. LOGAN #18-33 
JERRY CHAMBERS EXPL. CO., TRACY MOUNTAIN #16-19 
MERIDIAN OIL, INC., MO! #43-2 
BROSCHAT ENGINEERING AND MANAGEMENT SERVICES, SCHOFIELD-FEDERAL #1 
MERIDIAN Oil, INC., MO! #41-13 
BALCRON OIL CO., CONNELL #23-34 
OXY USA, INC., FEDERAL-BURLINGTON NORTHERN #1 
MERIDIAN Oil, INC., MCI #22-27 
CONOCO, INC., CONOCO-FEDERAL 12 #1 
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12315 139 100 14 SWNW SAMEDAN OIL CORP., FRANK #1·14 
12331 143 102 27 SESE MERIDIAN OIL, INC., MO! #44·27 
12336 146 102 34 SWNW MERIDIAN OIL, INC., MERIDIAN-FEDERAL #12·34 
12341 138 100 8 SWSW AMERADA HESS CORP., AHC·DAVIS CREEK-FEDERAL #8·14 
12369 138 101 1 SENW JOHN L. COX, NORTH ROCKY RIDGE-FEDERAL #1 
12372 144 102 34 NENE BALCRON OIL CO., CONNELL #41·34 
12377 140 102 5 NWNW MAXUS EXPL. CO., COREY-FEDERAL #11·5 
12383 140 101 2 SWNE MERIDIAN OIL, INC., MO! #32·2 
12388 144 100 28 SESW SUN EXPL. AND PROD. CO., FEDERAL #1·28 
12425 141 101 8 NESE MERIDIAN OIL, INC., MCI #43 · 8 
12434 144 102 27 NWNW BALCRON OIL CO., CONNELL #11·27 
12476 139 100 19 SESW AXEM RESOURCES, INC., TRACY MOUNTAIN #14·19T 
12477 145 101 21 SESE ENRON OIL AND GAS CO., ROUGH RIDER-BURLINGTON NORTHERN #21-21 
12481 142 102 9 SENW MAXUS EXPL. CO., RAUCH-SHAPIRO FEE #22·9R 
12494 142 102 3 NWSW MAXUS EXPL. CO., RAUSCH SHAPIRO FEE #13·3 
12499 143 102 34 SWSW BASIC EARTH SCIENCE SYSTEMS, INC., SHORT #2-14-34 
12514 139 102 28 NESW BASS ENTERPRISES, HILD #28·24 
12515 140 100 35 SENE BASS ENTERPRISES AND PRODUCTION CO., KLEM #35-43 
12605 144 102 35 SENW MERIDIAN OIL, INC., MCI #22·35H 
Appendix~ 
Well Log Marker Footages 
Wells are arranged numerically according to North Dakota Geological 
Survey well number. The kelly bushing elevation is in feet with respect 
to sea level; tops are measured in feet below the kelly bushing. Dashed 
entries indicate that either the unit is absent, the section was not 
picked, or the section was not logged. 
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NDGS Well No. 291 375 448 518 522 555 558 598 625 658 738 739 
Kelly Bushing 2774 2785 2758 2829 2772 2815 2740 2777 2825 2765 2742 2723 
Pierre 1934 2119 
Niobrara 4040 4295 
Carlile 4230 4480 
Greenhorn 4610 4632 4637 4698 4628 4817 4613 4700 4694 4640 4630 4624 
Mowry 5170 5189 5190 5251 5178 5340 5187 5251 5251 5192 5200 5184 
Inyan Kara 5540 5571 5584 5648 5560 5738 5579 5634 5656 5583 5599 5588 
Swift 5910 5907 5995 6026 5912 6172 5953 6073 6018 5940 6060 6004 
Rierdon 6290 6292 6414 6443 6329 6598 6358 6488 6434 6339 6470 6420 
Ounham Salt Top 6690 6680 6683 7010 6710 6798 6685 
Dunham Salt Base 6780 6840 6827 7062 6760 6842 6806 
Saude 6803 6861 6790 6867 6850 7083 6780 6871 6860 6823 6846 6802 
Pine Salt 6997 7068 6962 7111 7033 7294 6976 7028 7067 7037 7026 6991 
Belfield 7151 7189 7156 7291 7184 7346 7160 7181 7229 7210 7123 7109 
Minnekahta 7366 7426 7361 7485 7398 7581 7359 7381 7447 7407 7330 7329 
Opeche 7407 7468 7407 7528 7439 7631 7401 7426 7487 7450 7371 7370 
Minnelusa 7683 7728 7683 7786 7696 7903 7642 7713 7788 7678 7549 7630 
Tyler 8218 8248 8205 8293 8230 8390 8168 8271 8273 8200 8141 8142 
Otter 8316 8348 8300 8392 8338 8528 8256 8363 8372 8286 8242 8244 
Kibbey SS 8469 8500 8462 8548 8482 8680 8422 8530 8530 8450 8413 8410 
Kibbey LS 8574 8605 8563 8651 8589 8809 8523 8634 8632 8553 8517 8511 
Kibbey SH · 8612 8650 8600 8685 8621 8857 8557 8667 8662 8587 8551 8548 
Charles 8701 8736 8690 8780 8717 8953 8648 8760 8758 8680 8642 8640 
Ratel iffe 9038 9072 9027 9119 9057 9415 8980 9099 9098 9010 8970 8975 
BLCS 9074 9112 9069 9160 9095 9470 9017 9141 9141 9050 9010 9013 
Mission Canyon 9375 9418 9364 9453 9395 9765 9316 9433 9432 9344 9310 9312 
Fryburg 9397 9432 9391 9480 9413 9839 9339 9461 9470 9373 9330 9334 
Lodgepole 9724 10160 
Bakken 10934 
Three Forks 10477 10957 
Birdbear 10649 11179 
Duperow 10720 11260 
Souris River 11006 11557 
Dawson Bay 11136 11760 
Prairie 11180 11820 
Winnipegosis 11282 11920 
Ashern 11359 12025 
Interlake 11428 12149 
Stonewall 11969 12850 
Stony Mountain 12089 12982 
Red River 12220 13116 
Rough lock 12801 13748 
Icebox 12809 13758 




NDGS llel l No. 794 795 849 859 1508 1587 1678 1741 1789 1855 2294 2309 
Kelly Bushing 2789 2753 2828 2463 2626 2759 2634 2600 2557 2748 2668 2722 
Pierre 1757 1907 
Niobrara 3900 4069 
Carlile 4093 4247 
Greenhorn 4648 4638 4650 4493 4454 4638 4469 4459 4432 4573 4628 4590 
Mowry 5209 5196 5197 5010 5016 5188 , 5022 5009 4998 5133 5152 5140 
Inyan Kara 5596 5600 5584 5403 5383 5581 5401 5388 5385 5505 5555 5536 
Swift 5974 5870 6015 5774 5836 5990 5797 5851 5817 5913 5966 . 5930 
Rierdon 6382 6312 6461 6213 6232 6407 6179 6250 6219 6310 6373 6330 
Dunham Salt Top 6769 6677 6631 6528 6598 6689 6764 6697 
Dunham Salt Base 6780 6794 6767 6603 6607 6736 6794 6778 
Saude 6791 6818 6840 6781 6630 6791 6618 6640 6622 6752 6810 6799 
Pine Salt 6998 7058 7000 6966 6780 6974 6817 6792 6781 6953 6960 6970 
Belfield 7170 7193 7106 7046 6900 7161 6937 6923 6909 7133 7074 7120 
Minnekahta 7378 7430 7315 7276 7141 7369 7151 7159 7147 7359 7308 7337 
Opeche 7420 7476 7354 7327 7182 7412 7195 7200 7186 7400 7357 7379 
MiMelusa mo 7705 7476 7622 7489 7687 7500 7481 7444 7610 7700 m2 
Tyler 8238 8193 8051 8083 7979 8209 7991 7989 7971 8099 8163 8188 
Otter 8325 8286 8160 8190 8056 8300 8071 8063 8057 8179 8280 8268 
Kibbey SS 8489 8451 8320 8373 8221 8460 8240 8235 8224 8347 8443 
Kibbey LS 8593 8556 8415 8501 8332 8562 8350 8341 8331 8460 8560 
Kibbey SH 8627 8588 8449 8553 8380 8593 8391 8382 8383 8511 8611 
Charles 8723 8678 8560 8652 8470 8690 8481 8479 8470 8599 8706 
Ratel iffe 9050 9011 8820 9120 8847 9023 8856 8852 8838 8970 9131 
BLCS 9093 9056 8849 9173 8881 9063 8895 8892 8873 9020 9180 
Mission Canyon 9389 9350 9155 9442 9193 9361 9200 9194 9181 9318 9478 
Fryburg 9420 9379 9160 9530 9216 9389 9220 9218 9197 9513 
Lodgepole 9862 9551 
Bakken 10640 
Three Forks 10660 10297 
Birdbear 10886 10470 
Duperow 10968 10541 
Souris River 11277 10829 
Dawson Bay 11487 10951 
Prairie 11550 11000 
lliMipegosis 11650 11100 
Ashern 11749 11180 










NDGS \Jell No. 2395 2426 2458 2469 2486 25n 2584 2611 2667 2678 2689 2707 
Kelly Bushing 2679 2802 2672 2294 2830 2765 2463 2335 2382 2401 2721 2218 
Pierre 1822 1820 
Niobrara 4089 4092 
Carlile 4291 4295 
Greenhorn 4533 4678 4629 4688 4628 4617 4476 4607 4527 4888 4312 
Howry 5098 5243 5181 5256 5178 5102 4954 5078 5004 5355 4803 
lnyan Kara 5480 5640 5556 5640 5560 5495 5342 5463 5411 5749 5204 
Swift 5843 6014 5916 6020 5912 5986 5809 5848 5927 6128 5676 
Rierdon 6249 6420 6324 6431 6329 6446 6242 6343 6361 6556 6129 
Dunham Salt Top 6601 6n8 6679 6655 6808 6682 6703 6817 6999 
Dunham Salt Base 6739 6868 6790 6720 6863 6827 6740 6923 7112 
Saude 6750 6882 6810 6740 6883 6850 6920 6762 6946 6836 7133 6614 
Pine Salt 6922 7082 6982 6900 7159 7032 7073 6926 7122 6992 7280 6801 
Belfield 7051 7218 7131 7022 7260 7185 7191 7056 7219 7103 7399 6898 
Hinnekahta 7294 7436 7339 7231 7498 7398 7413 7271 7427 7319 7620 7122 
Opeche 7336 7479 7384 7279 7541 7439 7457 7319 7467 7366 7669 7169 
Hinnelusa 7656 7n6 7712 7544 7804 7697 n42 7594 7757 7688 7982 7418 
Tyler 8140 8271 8236 7960 8299 8230 8132 8006 8146 8065 8510 7883 
Otter 8351 8091 8380 8338 8258 8130 8270 8201 8623 8008 
Kibbey SS 8270 8483 8450 8321 8456 8391 8808 8192 
Kibbey LS 8408 8588 8582 8448 8593 8516 8932 8322 
Kibbey SH 8461 8621 8635 8500 8645 8571 8984 8376 
Charles 8555 8718 8730 8596 8743 8668 9070 8474 
Ratel iffe 9033 9057 9221 9078 9255 9140 9525 8946 
BLCS 9105 9095 9303 9160 9330 9226 9598 9020 
Mission Canyon 9407 9549 9441 9566 9480 9905 9279 
Fryburg 9424 9649 9518 9976 9371 
Lodgepole . 9981 
Bakken 1on6 
Three Forks 10800 
Birdbear 11018 
Ouperow 11098 
Souris River 11425 






Stony Mountain 12890 







NDGS IJel l No. 2723 2725 2745 2757 2768 2788 2798 2821 2853 2909 2928 2987 
Kelly Bushing 2317 2765 2727 2402 2736 2716 2592 2681 2572 2733 2873 2381 
Pierre 2227 2060 1820 
Niobrara 4372 4237 4040 
Carlile 4572 4451 4218 
Greenhorn 4500 4611 4903 4532 4756 4897 4760 4973 4548 4635 4727 4501 
Mowry 4990 5171 5369 5004 5304 5376 5244 5427 5036 5185 5292 4974 
lnyan Kara 5380 5554 5760 5389 5687 5759 5645 5823 5448 5569 5674 5376 
Swift 5900 5981 6131 5861 6148 6146 6140 6297 5875 5936 6088 5867 
Rierdon 6350 6380 6571 6304 6580 6597 6583 6744 6271 6341 6500 6309 
Dunham Salt Top 6990 6757 7009 7201 6702 6713 
Dunham Salt Base 7133 6817 7129 7215 6807 6794 
Saude 6837 6763 7145 6843 6971 7154 7046 7246 6821 6810 6916 6800 
Pine Salt 7019 6911 7299 7002 7119 7327 7184 7418 7018 6973 7078 6960 
Belfield 7052 7059 7416 7117 7167 7405 7298 7493 7122 7122 7209 7086 
Minnekahta 7267 7300 7636 7327 7409 7649 7533 7726 7350 7331 7430 7302 
Opeche 7310 7341 7682 7374 7456 7691 7583 7769 7396 7379 7472 7349 
Minnelusa 7608 7650 7999 7680 7751 8030 7886 8066 7690 7762 7688 7649 
Tyler 7996 8132 8533 8069 8303 8523 8325 8568 8130 8222 8257 8045 
Otter 8123 8219 8653 8192 8410 8630 8433 8710 8230 8340 8169 
Kibbey SS 8310 8389 8838 8385 8569 8810 8619 8894 8418 8369 
Kibbey LS 8442 8496 8961 8511 8680 8940 8747 9028 8550 8489 
Kibbey SH 8495 8549 9009 8564 8731 8990 8797 9078 8607 8541 
Charles 8591 8637 9101 8659 8821 9080 8888 9175 8700 8636 
Ratel iffe 9077 9000 9547 9159 9218 9527 9363 9640 9173 9127 
BLCS 9162 9051 9613 9235 9264 9598 9427 9707 9229 9208 
Mission Canyon 9410 9349 9929 9496 9570 9919 9728 10014 9503 9451 
Fryburg 9520 9380 9990 9601 9962 9819 10087 9579 9552 
Lodgepole 9935 10401 9912 
Bakken 10682 
Three Forks 10701 
Birdbear 10899 
Duperow 10977 
Souris River 11293 






Stony Mountain 12644 




Deadwood • Precant>rian 
143 
NDGS Well No. 3146 3211 3268 3339 3435 3457 3475 3502 3522 3573 3619 3632 




Greenhorn 4487 4833 4478 4654 4515 4397 4715 4338 4249 4610 4426 
Mowry 5041 5373 5031 5203 5079 4959 5282 4900 4810 5167 4984 
Inyan Kara 5439 5761 5425 5593 5461 5343 5670 5291 5210 5550 5379 
Swift 5828 6190 5816 5950 5844 5770 6024 5740 5660 5942 5827 
Rierdon 6200 6632 6231 6350 6249 6167 6431 6129 6070 6338 6231 
Dunham Salt Top 6566 6614 6716 6612 6528 6790 6684 
Dunham Salt Base 6639 6626 6851 6720 6579 6918 6780 
Saude 6661 7056 6634 6873 6740 6593 6937 6520 6461 6786 6651 
Pine Salt 6827 7187 6853 7042 6931 6760 7119 6666 6643 7000 6803 
Belfield 6958 7281 7041 7201 7062 6869 7280 6815 6744 7151 6926 
Minnekahta 7199 7515 7055 7263 7441 7308 7100 7500 7027 6981 7369 7166 
Opeche 7239 7563 7094 7307 7482 7350 7141 7543 7070 7027 7410 7209 
Minnelusa 7551 7960 7341 7601 7792 7660 7379 7831 7306 7349 7661 7492 
Tyler 8041 8399 7893 8059 8260 8120 7918 8321 7865 7831 8142 7971 
Otter 8139 8505 7977 8137 8340 7998 7948 7931 8237 8073 
Kibbey SS 8672 8143 8166 8113 8080 8389 8231 
Kibbey LS 8794 8251 8271 8221 8193 8497 8342 
Kibbey SH 8847 8302 8326 8273 8244 8549 8398 
Charles 8934 8389 8410 8359 8329 8636 8480 
Ratel iffe 9390 8760 8788 8722 8690 9012 8840 
BLCS 9430 8800 8827 8767 8732 9059 8888 
Mission Canyon 9748 9112 9120 9058 9022 9357 9180 
Fryburg 9782 9129 9149 9090 9056 9387 9210 
Lodgepole 9463 
Bakken 
Three Forks 10203 
Birdbear 10368 
Duperow 10440 
Souris River 10723 
Dawson Bay 10848 
Prairie 10895 




Stony Mounta in 11769 
Red River 11901 
Rough lock 12483 
Icebox 12487 




NDGS Well No. 3643 3644 3657 3679 3709 3733 3746 3750 3761 3790 3797 3803 
Kelly Bushing 2597 2350 2474 2735 2473 2675 2814 2436 2359 2319 2370 2770 
Pierre 1973 1976 
Niobrara 4083 4082 
Carlile 4274 4277 
Greenhorn 4071 4189 4816 4241 4513 4659 4190 4103 4041 4108 4670 
Mowry 4635 4752 5366 4803 5078 5223 4739 4670 4606 4671 5237 
lnyan Kara 5034 5159 5747 5211 5468 5603 5139 5072 5015 5070 5629 
Swift 5480 5610 6160 5656 5950 6100 5568 5501 5452 5514 6086 
Rierdon 5896 6011 6598 6063 6360 6512 5978 5910 5862 5911 6498 
Dunham Salt Top 6999 6355 6278 
Dunham Salt Base 7013 6369 6387 
Saude 6306 6421 7035 6472 6739 6891 6400 6340 6273 6394 6882 
Pine Salt 6461 6550 7171 6634 6964 7053 6592 6480 6414 6487 7020 
Bel field 6580 6693 7284 6749 7091 7174 6684 6638 6561 6632 7157 
Minnekahta 6829 6936 7513 6997 7275 7408 6927 6881 6806 6878 7356 
Opeche 6871 6979 7561 7041 7315 7447 6970 6928 6849 6922 7397 
Minnelusa 7229 7313 7917 7259 7493 7651 7286 7213 7181 7192 7643 
Tyler 8030 7664 7783 8400 7810 8000 8158 7773 7698 7644 7692 8133 
Otter 8110 7760 7900 8499 7910 8094 8255 7883 7811 7711 7794 8273 
Kibbey SS 8280 7921 8036 8061 8256 8419 8021 7952 7902 7945 8441 
Kibbey LS 8389 8030 8147 8171 8350 8512 8132 8062 8012 8053 8546 
Kibbey SH · 8441 8080 8199 8223 8388 8550 8183 8113 8062 8102 8581 
Charles 8528 8164 8282 8311 8490 8659 8270 8199 8148 8190 8670 
Ratel iffe 8887 8517 8634 8679 8798 8940 8638 8570 8501 8550 9000 
BLCS 8931 8563 8679 8721 8823 8974 8679 8612 8551 8591 9039 
Mission Canyon 9236 8857 8972 9106 9273 8966 8841 8883 9328 
Fryburg 9267 8885 9006 9138 9289 8875 8915 9356 
Lodgepole 9621 
Bakken 
Three Forks 10341 
Birdbear 10515 
Duperow 10583 
Souris River 10853 






Stony Mountain 11869 







NDGS Well No. 3813 3829 3867 3885 3893 3918 3921 3927 3928 3938 3939 3951 




Greenhorn 4097 4212 4210 4312 4211 4741 4132 4373 4150 4240 4157 4381 
Mowry 4653 4769 4774 4866 4793 5294 · 4692 4933 4700 4797 4726 4937 
Inyan Kara 5056 5173 5166 5244 5178 5684 5083 5330 5104 5200 5133 5333 
Swift 5517 5610 5650 5711 5639 6063 5540 5754 5552 5620 5582 · 5771 
Rierdon 5928 5995 6051 6109 6042 6476 5951 6151 5960 6043 5971 6173 
Dunham Salt Top 6408 6860 6514 6420 6531 
Dunham Salt Base 6429 6921 6558 6450 6544 
Saude 6338 6433 6470 6494 6464 6940 6350 6569 6374 6486 6410 6559 
Pine Salt 6489 6577 6617 6643 6600 7126 6557 6760 6516 6636 6582 6726 
Belfield 6617 6709 6765 6792 6746 7271 6644 6898 6654 6769 6719 6888 
Minnekahta 6851 6960 7019 7011 6992 7481 6892 7112 6891 7010 6968 7116 
Opeche 6899 7009 7067 7052 7039 7529 6939 7155 6937 7052 7010 7160 
Minnelusa 7229 7229 7278 7306 7227 7778 7261 7433 7262 7330 7312 7412 
Tyler 7700 7794 7783 7843 7752 8339 7752 7923 7726 7817 7768 7912 
Otter 7811 7876 7900 7929 7850 8429 7822 8007 7842 7930 7851 7998 
Kibbey SS 7950 8049 8028 8099 7991 8171 7989 8066 8021 8162 
Kibbey LS 8062 8154 8136 8205 8097 8280 8100 8182 8132 8273 
Kibbey SH 8112 8207 8188 8259 8150 8333 8150 8233 8182 8327 
Charles 8200 8300 8270 8340 8241 8418 8234 8318 8267 8409 
Ratel iffe 8570 8640 8620 8710 8579 8770 8580 8680 8617 8770 
BLCS 8609 8679 8656 8750 8615 8807 8626 8724 8659 8811 
Mission Canyon 8904 8976 8953 9067 8907 9108 8936 8951 
Fryburg 8940 9007 8986 9083 8938 9138 8967 8983 
Lodgepole 9467 
Bakken 
Three Forks 10207 
Birdbear 10367 
Duperow 10439 
Souris River 10720 






Stony Mountain 11742 







NDGS Well No. 3957 3959 3966 4008 4009 4012 4019 4020 4023 4024 4025 4027 




Greenhorn 4307 4612 4217 4609 4362 4024 4325 4700 4042 4152 4024 4397 
Mowry 4860 5169 4m 5170 4922 4591 4892 5266 4595 4710 4585 4954 
lnyan Kara 5252 5562 5165 5560 5313 5000 5294 5658 4991 5113 4996 5349 
Swift 5710 5960 5650 5944 5756 5421 5762 6058 5454 5569 5448 5838 
Rierdon 6106 6372 6051 6361 6154 5836 6183 6464 5861 5983 5849 6239 
Dunham Salt Top 6743 6752 6207 6239 6222 
Dunham Salt Base 6791 6799 6238 6255 6230 
Saude 6492 6824 6463 6809 6540 6268 6589 6862 6281 6394 6259 6645 
Pine Salt 6662 7035 6616 6968 6765 6448 6710 7037 6435 6548 6408 6772 
Belfield 6798 7144 6758 7130 6934 6580 6841 7229 6568 6690 6561 6911 
Minnekahta 7008 7446 7007 7357 7151 6826 7082 7431 6809 6941 6809 7150 
Opeche 7051 7490 7051 7399 7195 6871 7129 7473 6854 6987 6852 7191 
Minnelusa 7306 7690 7274 7690 7429 7200 7471 7698 7168 7163 7160 7505 
Tyler 7835 8174 7788 8201 7911 7650 7938 8259 7656 7723 7628 7990 
Otter 7920 8264 7876 7991 7730 8024 8360 7743 7813 m4 8071 
Kibbey SS 8089 8034 8157 7898 8183 8528 7910 7970 7885 8235 
Kibbey LS 8199 8143 8266 8008 8290 8630 8021 8080 7994 8343 
Kibbey SH 8250 8194 8319 8060 8338 8667 8075 8130 8047 8397 
Charles 8333 8280 8400 8143 8422 8769 8161 8216 8141 8481 
Ratcliffe 8705 8638 8756 8490 8760 9098 8518 8586 8478 8818 
BLCS 8749 8674 8791 8533 8796 9137 8571 8625 8530 8856 
Mission Canyon 9096 9094 9440 8859 





















NDGS Well No. 4028 4035 4046 4055 4067 4076 40n 4079 4088 4090 4091 4121 




Greenhorn 4033 4707 4323 4330 4441 4461 4190 4260 4400 4342 4276 4385 
Mowry 4601 5194 4880 4891 5007 5011 4751 4812 4894 4900 4846 4930 
Inyan Kara 5007 5579 5270 5292 5401 5409 5151 5207 5281 5293 5237 5323 
Swift 5467 5971 5668 5723 5799 5852 5594 5668 5738 5711 5673 5n8 
Rierdon 5874 6439 6066 6125 6198 6235 6010 6054 6168 6118 6083 6173 
Dunham Salt Top 6863 6434 6570 6623 6417 6624 6482 
Dunham Salt Base 6951 6479 6624 6689 6460 6691 6498 
Saude 6281 6972 6500 6521 6640 6710 6414 6497 6711 6510 6491 6586 
Pine Salt 6432 7118 6660 6743 6861 6876 6582 6678 6869 6730 6685 6715 
Belfield 6572 7224 6789 6909 7019 7031 6727 6809 7001 6870 6830 6852 
Minnekahta 6821 7466 7001 7131 7270 7259 6980 7049 7216 7091 7082 7090 
Opeche 6866 7514 7047 7177 7313 7302 7028 7093 7262 7133 7131 7133 
Minnelusa 7196 7851 7322 7459 7510 7573 7331 7358 7563 7340 7362 73n 
Tyler 7646 8353 7842 7927 8002 8079 7817 7853 7952 7858 7869 7913 
Otter m1 8459 7922 8010 8089 8169 7892 7930 8078 7940 7962 7998 
Kibbey SS 7900 8640 8090 8173 8257 8333 8059 8089 8264 8104 8125 8164 
Kibbey LS 8009 8769 8198 8281 8361 8434 8163 8198 8397 8212 8226 8272 
Kibbey SH 8062 8819 8250 8334 8414 8480 8217 8250 8449 8267 8265 8324 
Charles 8150 8913 8336 8420 8509 8563 8300 8336 8547 8350 8347 8409 
Ratel iffe 8495 9360 8698 8760 8850 8898 8640 8676 9027 8714 8667 8n2 
BLCS 8544 9433 8739 8803 8889 8936 8675 8717 9106 8757 8703 8811 
Mission Canyon 9726 9040 9109 9233 8970 9358 9047 9002 9100 





















NDGS Well No. 4176 4185 4229 4268 4306 4320 4325 43n 4419 4455 4497 4520 




Greenhorn 4564 4395 4710 4226 4655 4645 4572 4404 4448 4796 4630 
Mowry 5123 4951 5274 4791 5217 5210 5134 4902 4952 5357 5103 
Inyan Kara 5514 5340 5666 5204 5613 5591 5520 5292 5358 5745 5505 
Swift 6000 5no 6106 5668 6001 5959 6020 5740 · 5n1 6182 5898 
Rierdon 6410 6166 6519 6079 6400 6369 6434 6153 6190 6615 6420 
Dunham Salt Top 6541 6750 6730 6597 6612 6887 
Dunham Salt Base 6578 6820 6801 6709 6694 6932 
Saude 6n4 6586 6892 6503 6841 6811 6803 6737 6714 7010 6954 
Pine Salt 6967 6757 7031 6648 7007 6984 7006 6887 6908 7250 7140 
Belfield 7079 6870 7138 6746 7169 7143 7138 7032 7013 7356 7212 
Minnekahta 7313 7102 7337 6982 7363 7364 7340 7252 7238 7579 7413 
Opeche 7364 7146 7379 7026 7410 7407 7386 7298 7283 7639 7453 
Minnelusa 7568 73n 7636 7368 7700 7679 7561 7592 7567 7758 7807 
Tyler 8050 7919 8239 7808 8248 7989 8181 8059 7982 8014 8319 8178 
Otter 8146 7999 7870 8347 8076 8270 8150 8090 8112 8425 8291 
Kibbey SS 8307 8168 8074 8501 8237 8429 8310 8276 8300 8590 8479 
Kibbey LS 8403 82n 8190 8606 8341 8539 8404 8408 8426 8700 8613 
Kibbey SH 8440 8328 8240 8641 8391 8591 8441 8463 8482 8750 8667 
Charles 8547 8411 8330 8733 8480 8676 8542 8558 85n 8840 8765 
Ratel i ffe 8839 8790 8660 9072 8850 9050 8849 9036 9058 9214 9279 
BLCS 8872 8828 8712 9117 8886 9091 8872 9110 9113 9263 9344 
Mission Canyon 9156 9120 9018 9408 9190 9404 9161 9365 9390 9559 9571 
Fryburg 9190 9150 9039 9437 9219 9425 9192 9447 9450 9589 9701 
Lodgepole 10041 
Bakken 10843 
Three Forks 10881 
Birdbear 11095 
Duperow 11179 
Souris River 11516 






Stony Mountain 13042 







NDGS Well No. 4617 4642 4833 4834 5012 5120 5188 5189 5196 5214 5230 5243 




Greenhorn 4941 4346 4500 4725 4581 4664 4250 4246 4822 4276 4593 4398 
Mowry 5400 4900 5040 5278 5147 5222 4811 4799 5368 4758 5145 4965 
Inyan Kara 5791 5313 5418 5670 5517 5616 5209 5200 5753 5160 5536 5371 
Swift 6186 5800 5873 5977 5973 6071 5630 5684 6180 5587 6015 5808 
Rierdon 6640 6203 6318 6375 6408 6464 6032 6088 6624 6012 6433 6222 
Dunham Salt Top 7090 6731 6397 6464 
Dunham Salt Base 7206 6887 6464 6570 
Saude 7228 6610 6720 6893 6770 6829 6495 6492 7052 6578 6800 6650 
Pine Salt 7406 6776 6850 7078 6951 6997 6633 6635 7190 6750 6958 6790 
Belfield 7489 6858 6926 7257 7099 7106 6749 6751 7280 6900 7123 6943 
Minnekahta 7712 7094 7160 7459 7332 7357 6988 6993 7514 7117 7320 7200 
Opeche 7755 7140 7205 7505 7379 7406 7031 7036 7563 7166 7358 7249 
Minnelusa 8054 7415 7557 7760 7550 7597 7358 7350 7462 7481 7466 
Tyler 8618 7898 8033 8310 8038 8116 7841 7830 7842 8057 8020 
Otter 8747 7997 8150 8125 8205 7966 8155 8113 
Kibbey SS 8934 8178 8312 8286 8361 8155 8309 
Kibbey LS 9064 8291 8428 8380 8457 8282 8404 
Kibbey SH 9112 8341 8480 8415 8494 8336 8440 
Charles 9214 8433 8570 8515 8593 8429 8558 
Ratel iffe 9626 8795 8992 8812 8886 8918 8820 
BLCS 9689 8836 9040 8843 8917 8982 8847 
Mission Canyon 9998 9146 9345 9126 9222 9240 9157 
Fryburg 10077 9163 9375 9160 9230 9333 
Lodgepole 9710 
Bakken 10449 
Three Forks 10463 
Birdbear 10654 
Duperow 10732 
Souris River 11026 






Stony Mountain 12226 







NDGS IJel l No. 5254 5258 5263 5268 5297 5328 5340 5341 5342 5343 5346 5380 




Greenhorn 4232 4275 4249 4200 4270 4312 4341 4347 4681 4614 4204 4253 
Mowry 4720 4764 4741 4686 4750 4799 4901 4903 5241 5170 4699 4749 
lnyan Kara 5112 5166 5140 5074 5136 5201 5283 5291 5637 5559 5099 5148 
Swift 5568 5540 5568 5519 5580 5640 5743 5729 6007 5922 5528 5589 
Rierdon 6013 6014 6000 5954 6069 6070 6139 6112 6401 6340 5953 6018 
Dunham Salt Top 6483 6469 6456 6418 6530 6511 6476 6768 6689 6412 6460 
Dunham Salt Base 6515 6573 6543 6493 6547 6628 6526 6909 6809 6515 6565 
Saude 6530 6594 6560 6523 6570 6647 6530 6548 6920 6826 6534 6594 
Pine Salt 6710 6753 6725 6679 6724 6813 6706 6703 7102 6990 6696 6748 
Belfield 6862 6904 6884 6821 6880 6959 6840 6824 7229 7153 6850 6891 
MiMekahta 7088 7121 7102 7037 7108 7177 7059 7067 7468 7376 7071 7108 
Opeche 7134 7169 7151 7085 7152 7225 7100 7109 7504 7419 7119 7154 
Minnelusa 7434 7478 7445 7377 · 7462 7520 7296 7400 7711 7710 7411 7442 
Tyler 7808 7850 7828 7752 7834 7898 7856 7903 8265 8219 7785 7822 
Otter 7924 7972 7949 7896 7954 8013 7970 8359 8319 7904 7951 
Kibbey SS 8113 8162 8136 8087 8146 8196 8140 8519 8471 8093 8141 
Kibbey LS 8241 8289 8263 8214 8272 8331 8249 8629 8578 8221 8271 
Kibbey SH 8293 8341 8319 8269 8327 8387 8300 8681 8611 8274 8327 
Charles 8391 8438 8411 8363 8422 8477 8384 8769 8707 8371 8417 
Ratel iffe 8873 8919 8895 8850 8903 8963 9130 9040 8850 8900 
BLCS 8944 8990 8966 8921 8984 9039 9178 9081 8920 8970 
Mission Canyon 9200 9232 9222 9166 9224 9269 9475 9375 9173 9232 





















NDGS Well No. 5383 5422 5423 5432 5435 5436 5437 5534 5554 5588 5632 5664 
Kelly Bushing 2350 2680 2486 2786 2611 2627 2627 2641 2561 2555 2400 2453 
Pierre 2250 
Niobrara 4421 
Carli le 4651 
Greenhorn 4476 4944 4472 4622 4471 4481 4640 4540 4547 4509 4434 
Mowry 4966 5413 4954 5179 5029 5041 5192 5043 5036 4986 4931 
Inyan Kara 5351 5816 5366 5556 5421 5429 5580 5451 5450 5389 5343 
Swift 5820 6247 5784 5961 5792 5849 5900 5860 5852 5884 5767 
Rierdon 6260 6663 6210 6357 6190 6220 6303 6291 62n 6325 6201 
Dunham Salt Top 6717 7099 6658 6731 6549 6586 6660 6730 6712 6637 
Dunham Salt Base 6759 7219 6725 6762 6625 6646 6781 6800 6803 6680 
Saude 6786 7241 6751 6768 6640 6662 6800 6812 6816 6821 6692 
Pine Salt 6941 7398 6963 6951 6841 6840 6963 7032 7027 6970 6858 
Belfield 7074 7476 7066 7119 6960 6990 7134 7120 7133 7098 7002 
Minnekahta 7297 7695 7269 7340 7174 7213 7340 7341 7351 7313 7226 
Opeche 7342 m1 7316 7382 7217 7254 7383 7389 7399 7360 7273 
Minnelusa 7645 8073 7626 7648 7509 7453 7652 7697 7696 7660 7560 
Tyler 8019 8559 8040 8150 7965 8009 7962 8214 8102 8113 8052 7999 
Otter 8140 8690 8150 8220 8040 8094 8042 8213 8214 81n 8101 
Kibbey SS 8332 8879 8335 8394 8210 8259 8211 8400 8402 8369 8290 
Kibbey LS 8464 9010 8466 8508 8319 8365 8319 8531 8533 8497 8417 
Kibbey SH 8518 9060 8520 8560 8370 8419 8370 8588 8590 8551 8473 
Charles 8612 9160 8616 8644 8458 8503 8458 8682 8686 8648 8568 
Ratel iffe 9106 9605 9090 9020 8829 8874 8838 9150 9162 9137 9055 
BLCS 9183 9669 9144 9067 8862 8918 88n 9210 9219 9210 9106 
Mission Canyon 9425 9980 9420 9368 9172 9218 9172 9485 9480 9460 9380 
Fryburg 9529 10065 9494 9398 9191 9247 9201 9557 9567 9453 
Lodgepole 9833 9898 9793 
Bakken 10601 10671 


















NDGS IJel l No. 5690 5711 5769 5789 5811 5816 5819 5842 5861 5869 5870 5874 




Greenhorn 4492 4277 4580 4276 4540 4416 4570 4343 4522 4613 4666 4631 
Mowry 4983 4770 5117 4767 5033 4914 5132 4855 5051 5170 5158 5178 
Inyan Kara 5398 5197 5490 5183 5445 5318 5513 5280 5429 5569 5549 5563 
Swift 5792 5574 5928 5600 5879 5760 6028 5750 5884 5951 6009 5932 
Rierdon 6217 6011 6368 6030 6282 6203 6440 6199 6317 6359 6434 6342 
Dunham Salt Top 6650 6431 6467 6730 6721 6886 6702 
Dunham Salt Base 6736 6532 6523 6805 6809 6963 6844 
Saude 6756 6550 6770 6542 6831 6677 6811 6660 6724 6820 6991 6870 
Pine Salt 6912 6751 6936 6737 6983 6872 6944 6841 6900 6992 7143 7065 
Belfield 7060 6853 7035 6836 7148 6978 7065 6889 7021 7138 7289 7262 
Minnekahta 7280 7070 7276 7056 7363 7208 7304 7112 7260 7355 7501 7481 
Opeche 7330 7116 7321 7105 7412 7259 7344 7156 7307 7398 7549 7530 
Minnelusa 7636 7422 7636 7420 7697 7545 7559 7470 7627 7707 7834 7726 
Tyler 8057 7835 8108 7838 8098 7980 8109 7891 8103 8208 8216 8238 
Otter 8169 7944 8260 7948 8202 8086 8196 8048 8340 
Kibbey SS 8356 8130 8388 8131 8385 8273 8367 8190 8532 
Kibbey LS 8485 8260 8505 8261 8519 8403 8467 8316 8661 
Kibbey SH 8542 8314 8559 8317 8572 8459 8501 8371 8717 
Charles 8636 8415 8643 8412 8674 8556 8609 8465 8808 
Ratel iffe 9110 8898 9078 8898 9158 9047 8902 8917 9300 
BLCS 9166 8950 9128 8952 9218 9105 8940 8964 9375 
Mission Canyon 9444 9210 9429 9227 9474 9352 9238 9197 9620 
Fryburg 9512 9293 9462 9270 9260 9277 
Lodgepole 9850 9783 
Bakken 10531 


















NDGS Well No. 5948 5964 5994 6000 6009 6013 6051 6069 6070 6077 6083 6090 




Greenhorn 4429 4453 4600 4797 4670 4318 4686 4679 4571 4488 4522 4886 
Mowry 4924 4949 5079 5366 5231 4805 5246 5242 5128 4966 4979 5350 
Inyan Kara 5333 5359 5474 5770 5629 5207 5627 5632 5519 5352 5390 5742 
Swift 5743 5767 5923 6210 6004 5647 5989 6002 5880 5837 5826 6149 
Rierdon 6170 6192 6368 6631 6420 6060 6392 6397 6280 6290 6291 6588 
Dunham Salt Top 6610 6626 6817 6790 6494 6751 6750 6639 6745 6770 7021 
Dunham Salt Base 6678 6698 6886 6869 6566 6881 6903 6770 6762 6799 7110 
Saude 6700 6722 6895 7029 6882 6577 6899 6920 6790 6784 6826 7136 
Pine Salt 6903 6916 7068 7186 7072 6783 7141 7086 6980 6942 6992 7280 
Belfield 6993 7020 7200 7337 7222 6878 7263 7223 7109 7073 7091 7401 
Minnekahta 7212 7241 7411 7536 7471 7096 7491 7460 7350 7284 7302 7626 
Opeche 7259 7287 7456 7580 7513 7142 7540 7501 7390 7330 7349 7673 
Minnelusa 7580 7583 7756 7830 7718 7468 7750 7768 7706 7633 7677 7968 
Tyler 8004 8013 8151 8335 8269 7891 8300 8280 8183 8015 8061 8512 
Otter 8103 8153 8280 7991 8373 8140 8189 8637 
Kibbey SS 8295 8308 8464 8182 8549 8328 8377 8820 
Kibbey LS 8427 8438 8594 8311 8656 8457 8506 8943 
Kibbey SH 8483 8491 8649 8366 8701 8512 8562 8991 
Charles 8575 8585 8746 8459 8787 8607 8657 9083 
Ratel iffe 9052 9067 9225 8943 9128 9102 9151 9533 
BLCS 9101 9121 9300 8995 9169 9180 9229 9602 
Mission Canyon 9384 9393 9562 9269 9463 9446 9491 9921 
Fryburg 9456 9441 9313 9490 9534 9581 
Lodgepole 9791 9804 9676 
Bakken 10561 10570 10449 


















NDGS Well No. 6093 6106 6132 6158 6169 6214 6258 6270 6282 6292 6298 6303 
Kelly Bushing 2635 2413 2391 2371 2555 2750 2448 2615 2303 2408 2685 2642 
Pierre 1451 1812 1926 
Niobrara 3627 4043 4118 
Carlile 3809 4224 4310 
Greenhorn 4439 4184 4522 4342 4561 4942 4416 4566 4450 4390 4559 4640 
Mowry 4996 4728 5007 4835 5094 5421 4904 5092 4931 4876 5112 5164 
lnyan Kara 5399 5138 5392 5250 5483 5800 5324 5478 5335 5283 5500 5560 
Swift 5822 5630 5848 5654 5897 6171 5756 5893 5m 5700 5980 6014 
Rierdon 6246 6032 6293 6072 6317 6596 6203 6303 6207 6124 6391 6450 
Dunham Salt Top 6760 6515 6728 7050 6693 6562 
Dunham Salt Base 6797 6585 6800 7169 6740 6638 
Saude 6657 6443 6814 6604 6810 7191 6670 6767 6750 6659 6761 6890 
Pine Salt 6815 6615 6978 6803 7002 7332 6852 6946 6916 6859 6947 7047 
Belfield 6935 6681 7102 6895 7090 7421 6950 7033 7041 6950 7040 7122 
Minnekahta 7171 6914 7321 7111 7311 7669 7175 7297 7249 7168 7276 7364 
Opeche 7216 6959 7366 7160 7354 7716 7222 7343 7296 7212 7319 7415 
Minnelusa 7526 7259 7664 7497 7711 8020 7555 7657 7567 7502 7531 7713 
Tyler 7989 7724 8070 7919 8138 8561 7983 8080 7970 7962 8088 8174 
Otter 7811 8186 8017 8268 8680 8076 8188 8096 8031 8179 8270 
Kibbey SS 8004 8377 8205 8415 8865 8262 8367 8276 8252 8350 8455 
Kibbey LS 8117 8510 8332 8542 8991 8388 8492 8413 8381 8449 8582 
Kibbey SH 8170 8564 8389 8596 9039 8443 8543 8468 8438 8481 8634 
Charles 8263 8660 8481 8687 9128 8538 8637 8561 8531 8593 8727 
Ratel iffe 8637 9163 8967 9141 9588 9027 9092 9040 9014 8890 9193 
BLCS 8675 9230 9020 9202 9652 9076 9143 9117 9070 8921 9248 
Mission Canyon 8968 9485 9280 9483 9954 9346 9425 9390 9345 9223 9520 
Fryburg 9004 9573 9361 9557 10028 9400 9486 9415 9241 9592 
Lodgepole 9696 9890 9754 9750 9916 
Bakken 10468 10652 10522 10519 10686 
Three Forks 10484 10669 10540 10538 10706 
Birdbear 10884 10741 10918 
Duperow 10967 10817 10998 
Souris River 11265 11125 11298 
Dawson Bay 11455 11486 
Prairie 11510 11540 
Winnipegosis 11604 11640 
Ashern 11704 11741 
Interlake 11795 11858 
Stonewall 12509 12521 
Stony Mountain 12634 12650 
Red River 12765 12781 
Rough lock 13396 
Icebox 13402 




NDGS Well No. 6310 6341 6346 6352 6378 6395 6403 6418 6474 6485 6503 6543 




Greenhorn 4260 4670 4523 4174 4590 4432 4520 4639 4476 4631 4452 4667 
Mowry 4741 5201 5037 4731 5113 4953 . 4980 5163 4993 5189 4915 5176 
Inyan Kara 5145 5588 5450 5128 5512 5346 5380 5561 5394 5580 5317 5580 
Swift 5581 6051 5878 5605 5960 5749 5931 6016 5809 6072 5735 6056 
Rierdon 6013 6468 6315 5978 6390 6145 6376 6448 6272 6480 6229 6482 
Dunham Salt Top 6470 6874 6731 6567 6681 
Dunham Salt Base 6552 6896 6768 6700 6743 
Saude 6574 6913 6795 6422 6836 6726 6862 6896 6738 6848 6764 6921 
Pine Salt 6m 7090 6938 6564 7000 6905 7044 7056 6910 7029 6942 7079 
Belfield 6864 7157 7074 6706 7087 6988 7060 7130 6983 7146 7089 7163 
Minnekahta 7086 7403 7300 6951 7326 7222 7274 7371 7227 7394 7284 7395 
Opeche 7134 7452 7346 6995 7375 7271 7320 7421 7276 7443 7330 7441 
Minnelusa 7430 n61 7689 7218 7700 7549 7669 7747 7582 7586 7601 n64 
Tyler 7838 8229 8115 7748 8138 8019 8040 8183 8036 8183 7993 8208 
Otter 7955 8320 8214 7850 8232 8126 8163 8274 8125 8307 8127 8312 
Kibbey SS 8141 8508 8401 8000 8418 8306 8355 8462 8310 8405 8312 8490 
Kibbey LS 8270 8635 8528 8110 8544 8436 8482 8587 8439 8497 8441 8616 
Kibbey SH 8324 8686 8583 8160 8597 8489 8536 8641 8490 8534 8499 8666 
Charles 8426 ans 8676 8243 8689 8583 8630 8730 8585 8646 8596 8757 
Ratel i ffe 8893 9249 9150 8598 9160 9051 9138 9198 9040 8918 9100 9228 
BLCS 8961 9304 9200 8632 9210 9108 9202 9250 9097 8949 9179 9281 
Mission Canyon 9223 9578 9480 8920 9490 9390 9470 9530 9384 9248 9398 9560 
Fryburg 9311 9647 9557 8959 9563 9467 9578 9601 9457 9270 9529 9630 
Lodgepole 9650 9973 9893 9893 9930 9960 
Bakken 10440 10747 10662 10658 10698 10728 
Three Forks 10460 10768 10681 10678 10719 10748 
Birdbear 10671 10983 10891 10892 10932 10960 
Duperow 10746 11064 10974 10974 11012 11046 
Souris River 11066 11368 11276 11346 
Dawson Bay 11300 11553 11464 11531 
Prairie 11363 11611 11520 11586 
Winnipegosis 11437 11711 11619 11685 
Ashern 11538 11815 11722 11787 
Interlake 11640 11841 11893 
Stonewall 12348 12517 12587 
Stony Mountain 12479 12641 12710 







NDGS Well No. 6546 6550 6551 6552 6566 6567 6579 6589 6601 6602 6618 6619 
Kelly Bushing 2595 2320 2504 2363 2355 2728 2700 2503 2842 2514 2399 2326 
Pierre 1951 1622 
Niobrara 4068 3770 
Carlile 4260 3952 
Greenhorn 4547 4502 4434 4461 4472 4720 4662 4452 4644 4459 4321 4263 
Mowry 5083 4973 4964 4917 4935 5243 5180 4983 5194 5011 4849 4800 
Inyan Kara 5468 5373 5352 5319 5334 5623 5583 5366 5560 5399 5240 5193 
Swift 5939 5901 5831 5861 5784 6007 6003 5835 6009 5866 5722 5672 
Rierdon 6366 6350 6263 6284 6246 6414 6420 6259 6455 6285 6153 6098 
Dunham Salt Top 6698 6810 6850 
Dunham Salt Base 6757 6933 6894 
Saude 6790 6829 6685 6780 6773 6960 6913 6689 6823 6703 6569 6520 
Pine Salt 6930 7012 6810 6960 6926 7120 7082 6815 6972 6826 6713 6656 
Belfield 7040 7058 6938 7039 7050 7210 7158 6908 7086 6934 6m 6750 
Minnekahta 7262 7271 7144 7244 7258 7448 7396 7125 7323 7148 7010 6969 
Opeche 7310 7316 7191 7289 7300 7495 7448 7176 7368 7198 7058 7016 
Minnelusa 7621 7617 7485 7611 7630 7832 7750 7519 7672 7500 7394 7347 
Tyler 8076 8000 7948 7987 8000 8358 8212 7953 8138 7992 7840 7788 
Otter 8180 8125 8053 8111 8128 8449 8330 8068 8226 8122 7969 7902 
Kibbey SS 8353 8311 8222 8301 8312 8623 8500 8241 8385 8282 8129 8071 
Kibbey LS 8471 8446 8339 8428 8444 8748 8625 8358 8482 8397 8248 8188 
Kibbey SH 8523 8500 8391 8481 8497 8800 8676 8409 8519 8449 8300 8243 
Charles 8613 8592 8486 8578 8589 8891 8768 8497 8630 8538 8392 8331 
Ratel iffe 9049 9079 8901 9072 9091 9333 9239 8933 8903 8971 8813 8751 
BLCS 9100 9168 8949 9154 9170 9388 9290 8984 8938 9013 8861 8801 
Mission Canyon 9400 9409 9253 9415 9435 9690 9563 9282 9226 9316 9153 9092 
Fryburg 9439 9292 9507 9523 9729 9634 9323 9250 9357 9196 9142 
Lodgepole 9626 10058 9960 
Bakken 10381 10821 10730 
Three Forks 10392 10848 10751 
Birdbear 10581 11062 10970 
Duperow 10659 11144 11050 
Souris River 11448 11347 
Dawson Bay 11635 11532 
Prairie 11689 11589 
Winnipegosis 11798 11690 
Ashern 11903 11793 
Interlake 12026 11910 
Stonewall 12689 12580 
Stony Mountain 12808 12707 







NDGS \Jell No. 6658 6659 6660 6686 6688 6689 6697 6698 6701 6709 6716 6724 
Kelly Bushing 2436 2333 2500 2474 2508 2501 2742 2536 2346 2705 2210 2428 
Pierre 1725 
Niobrara 3881 
Carli le 4067 
Greenhorn 4395 4264 4453 4455 4430 4430 4890 4738 4278 4548 4480 4401 
Mowry 4927 4794 4994 4946 4967 4968 5389 5211 4810 5100 4968 4901 
Inyan Kara 5315 5182 5384 5354 5349 5350 5769 5611 5200 5480 5372 5307 
Swift 5793 5670 5850 5763 5827 5840 6151 5967 5679 5993 5820 5708 
Rierdon 6226 6099 6276 6191 6242 6261 6551 6449 6108 6409 6321 6133 
Dunham Salt Top 6619 6961 6901 6570 
Dunham Salt Base 6698 7120 7000 6636 
Saude 6638 6510 6700 6719 6654 6680 7145 7024 6527 6792 6829 6663 
Pine Salt 6780 6650 6860 6925 6803 6819 7310 7198 6662 6929 7000 6850 
Belfield 6858 6728 6940 7020 6879 6902 7408 7297 6739 7067 7089 6959 
Minnekahta 7099 6965 7158 7240 7118 7147 7629 7511 6979 7320 7289 7183 
Opeche 7149 7011 7203 7288 7164 7195 7676 7553 7025 7360 7327 7229 
Minnelusa 7440 7348 7516 7582 7478 7500 8003 7840 7320 7580 7607 7547 
Tyler 7904 7790 7973 8013 7950 7953 8516 8255 7820 8078 7940 7967 
Otter 8020 7900 8078 8120 8069 8059 8620 8374 7928 8170 8079 8062 
Kibbey SS 8191 8071 8249 8306 8229 8231 8799 8560 8100 8340 8270 8260 
Kibbey LS 8311 8189 8365 8436 8344 8347 8926 8691 8216 8437 8407 8389 
Kibbey SH 8362 8236 8416 8490 8396 8400 8976 8743 8266 8471 8461 8446 
Charles 8449 8335 8509 8584 8492 8491 9066 8841 8360 8574 8568 8538 
Ratcliffe 8883 8757 8934 9068 8901 8921 9520 9354 8761 8863 9099 9018 
BLCS 8928 8805 8980 9119 8950 8970 9592 9423 8809 8910 9168 9074 
Mission Canyon 9223 9098 9286 9393 9253 9250 9910 9691 9105 9204 9376 9354 
Fryburg 9264 9138 9328 9440 9294 9307 9950 9776 9146 9222 9500 9461 
Lodgepole 9594 9638 10280 9552 
Bakken 10348 10390 11088 
Three Forks 10353 10402 11128 10290 
Birdbear 10543 10593 11370 10459 
Duperow 10618 10669 11456 10529 
Souris River 10963 11780 
Dawson Bay 11110 11998 
Prairie 11170 12070 
\Jinnipegosis 11282 12174 
Ashern 11361 12284 
Interlake 11451 12407 
Stonewall 12033 13169 
Stony Mountain 12146 13297 







NDGS Well No. 6744 6746 6756 6760 6762 6786 6788 6791 6816 6830 6843 6844 
Kelly Bushing 2712 2375 2526 2703 2482 2590 2628 2588 2386 2736 2488 2480 
Pierre 2010 
Niobrara --- 4150 
Carlile 4344 
Greenhorn 4833 4313 4440 4678 4430 4841 4713 4772 4316 4704 4380 4429 
Mowry 5367 4849 4978 5201 4976 5309 5252 5230 4850 5231 4920 4958 
Inyan Kara 5738 5239 5358 5593 5373 5719 5631 5646 5234 5615 5320 5347 
Swift 6144 5718 5760 6028 5828 6071 6087 6047 5710 6056 5808 5816 
Rierdon 6572 6157 6184 6492 6257 6562 6526 6511 6131 6495 6237 6245 
Dunham Salt Top 7000 6607 7034 6983 
Dunham Salt Base 7025 6675 7113 7053 
Saude 7031 6570 6700 6929 6676 7134 6940 7078 6546 6941 6672 6670 
Pine Salt 7214 6709 6857 7096 6810 7319 7080 7253 6668 7112 6834 6803 
Belfield 7306 6776 6946 7152 6916 7431 7130 7377 6787 7208 6887 6878 
Minnekahta 7544 7017 7191 7399 7131 7639 7361 7590 7005 7434 7113 7123 
Opeche 7591 7066 7240 7451 7179 7683 7410 7635 7056 7483 7161 7173 
Minnelusa 7907 7419 7563 7769 7495 7971 7760 7920 7382 7788 7506 7475 
Tyler 8431 7825 8012 8216 7982 8381 8283 8317 7846 8256 7900 7940 
Otter 8545 7950 8112 8327 8088 8493 8399 8447 7958 8366 8027 8041 
Kibbey SS 8721 8113 8287 8503 8260 8681 8566 8634 8127 8523 8198 8218 
Kibbey LS 8839 8231 8415 8629 8374 8809 8680 8765 8241 8653 8325 8337 
Kibbey SH 8890 8283 8467 8680 8429 8861 8731 8818 8294 8704 8380 8390 
Charles 8977 8372 8558 8776 8513 8960 8816 8916 8391 8801 8468 8475 
Ratel iffe 9438 8801 9025 9240 8945 9478 9239 9428 8796 9270 8907 8921 
BLCS 9498 8848 9071 9290 8998 9544 9298 9500 8848 9324 8957 8970 
Mission Canyon 9814 9136 9366 9561 9298 9m 9616 9765 9150 9596 9214 9260 
Fryburg 9843 9178 9409 9633 9338 9908 9649 9830 9184 9667 9281 9303 
Lodgepole 10174 9735 9961 9633 
Bakken 10956 10490 10730 10380 
Three Forks 1098.9 10509 10749 10391 
Birdbear 11232 10714 10963 10590 
Duperow 11315 10792 11043 10663 
Souris River 11637 11085 11343 10961 
Dawson Bay 11816 11263 
Pra i rie 11872 11306 
Winnipegosis 11990 11410 
Ashern 12093 11503 
Interlake 12205 11606 
Stonewall 12888 12243 
Stony Mountain 13007 12359 







NDGS IJel l No. 6845 6846 6850 6856 6860 6863 6868 6891 6899 6905 6906 6912 




Greenhorn 4640 4640 4453 4400 4636 4468 4410 4657 4603 4406 4428 4326 
Mowry 5173 5103 4985 4886 5165 4998 4930 5189 5133 4896 4963 4826 
Inyan Kara 5550 5508 5376 5296 5561 5400 5312 5581 5517 5301 5346 5233 
Swift 6019 5896 5843 5707 5974 5864 5780 6026 5959 5706 5800 5636 
Rierdon 6445 6394 6266 6156 6417 6280 6210 6425 6393 6159 6232 6061 
Dunham Salt Top 6860 6563 6816 6834 6571 6493 
Dunham Salt Base 6951 6647 6866 6897 6650 6573 
Saude 6859 6970 6690 6660 6887 6703 6618 6923 6797 6668 6637 6600 
Pine Salt 7010 7148 6830 6864 7059 6853 6768 7091 6944 6866 6770 6798 
Belfield 7095 7232 6908 6959 7140 6912 6842 7163 7005 6963 6875 6892 
Minnekahta 7309 7438 7143 7166 7383 7153 7084 7406 7250 7183 7116 7117 
Opeche 7361 7479 7190 7216 7434 7203 7132 7453 7297 7228 7167 7162 
Minnelusa 7700 7783 7537 7545 7731 7581 7461 7757 7634 7588 7550 7484 
Tyler 8140 8174 7978 7969 8210 7983 7909 8219 8120 7995 7956 7906 
Otter 8243 8292 8080 8070 8324 8093 7977 8343 8282 8098 8093 8007 
Kibbey SS 8417 8479 8255 8259 8484 8266 8186 8503 8411 8281 8244 8194 
Kibbey LS 8537 8612 8374 8385 8610 8382 8311 8631 8532 8407 8356 8323 
Kibbey SH · 8591 8669 8427 8443 8663 8436 8363 8683 8583 8461 8409 8379 
Charles 8677 8768 8513 8536 8754 8525 8452 8778 8676 8554 8497 8473 
Ratel iffe 9119 9276 8952 9019 9226 8961 8911 9245 9105 9024 8942 8956 
BLCS 9168 9350 9002 9072 9280 9003 8959 9300 9152 9079 8988 9013 
Mission Canyon 9462 9562 9296 9345 9300 9253 9576 9458 9359 9291 9292 
Fryburg 9504 9694 9337 9416 9339 9298 9639 9491 9425 9323 9359 
Lodgepole 10033 9750 9624 9966 9822 9651 9693 
Bakken 10839 10374 10732 10567 10395 10462 
Three Forks 10878 10389 10752 10590 10410 10479 
Birdbear 11090 10589 10969 10786 10608 10682 
Duperow 11170 10663 11051 10864 10683 10757 
Souris River 11510 10960 11350 10976 
Dawson Bay 11760 11111 11537 
Prairie 11833 11166 11586 
IJinnipegosis 11897 11276 11687 
Ashern 12002 11357 11788 
Interlake 12120 11447 11901 
Stonewall 12881 12068 12573 
Stony Mountain 13013 12178 12697 







NDGS Well No. 6913 6914 6918 6919 6921 6922 6926 6935 6937 6938 694D 6942 




Greenhorn 4921 4675 4536 4467 4646 4390 4713 4377 4463 4480 4748 
Mowry 5419 5217 5064 4993 5182 4852 5229 4874 4966 5003 5269 
Inyan Kara 5799 5591 5457 5380 5571 5248 5615 5280 5390 5388 5646 
Swift 6200 5955 5928 5852 6017 5706 6051 5700 5803 5837 · 6078 
Rierdon 6630 6374 6352 6268 6454 6146 6492 6129 6230 6273 6526 
Dunham Salt Top 7043 6780 6618 6910 6560 6660 6948 
Dunham Salt Base 7146 6897 6688 6919 6615 6715 6953 
Saude 7163 6908 6771 6697 6882 6709 6940 6638 6736 6699 6964 
Pine Salt 7360 7085 6907 6833 7053 6880 7115 6833 6930 6860 7148 
Belfield 7420 7162 6980 6921 7123 7002 7207 6930 7039 6949 7211 
Minnekahta 7647 7395 7223 7146 7360 7208 7457 7156 7259 7192 7453 
Opeche 7691 7441 7268 7195 7409 7250 7504 7201 7305 7241 7502 
Minnelusa 8031 7803 7595 7559 mo 7563 7784 7500 7630 7556 7848 
Tyler 8534 8262 8058 7972 8171 7950 8280 7949 8064 8027 8378 
Otter 8630 8355 8162 8094 8267 8073 8407 8049 8191 8135 8470 
Kibbey SS 8809 8535 8337 8260 8447 8261 8550 8240 8343 8295 8645 
Kibbey LS 8937 8658 8455 8376 8574 8387 8675 8368 8470 8420 8770 
Kibbey SH 8989 8710 8507 8430 8627 8441 8726 8421 8525 8471 8823 
Charles 9082 8802 8594 8517 8717 8536 8819 8516 8619 8567 8912 
Ratel i ffe 9538 9262 9031 8964 9290 9190 9034 9282 8994 9097 9030 9358 
BLCS 9605 9315 9080 9010 9348 9243 9111 9336 9053 9148 9080 9416 
Mission Canyon 9928 9620 9375 9305 9652 9381 9605 9331 9424 9356 9736 
Fryburg 9969 9660 9417 9348 9686 9470 9674 9397 9495 9423 9772 
Lodgepole 10301 9988 9751 9679 10016 9834 9750 10108 
Bakken 11107 10501 10431 10774 10600 10507 
Three Forks 11143 10509 10444 10791 10616 10520 
Birdbear 11388 10706 10641 11000 10727 
Duperow 11474 10780 10715 11075 10804 
Souris River 11806 11078 11010 11370 11091 
Dawson Bay 12023 11546 11265 
Prairie 12094 11601 11308 
Winnipegosis 12196 11704 11410 
Ashern 12308 11798 11501 
Interlake 12432 11902 11596 
Stonewall 13184 12566 12238 
Stony Mountain 13316 12681 12351 
Red River 13451 12813 12483 
Rough lock 14082 
Icebox 14094 




NDGS Well No. 6956 6957 6959 6968 6969 6970 6976 6979 6985 6992 6995 6998 




Greenhorn 4660 4143 4671 4450 4446 4442 4032 4692 4719 4674 4452 4604 
Mowry 5196 4636 5138 4982 4973 4963 4599 5224 5174 5215 4970 5089 
lnyan Kara 5569 5070 5534 5367 5362 5349 5001 5613 5597 5606 5357 5488 
Swift 5952 5533 5969 5762 5747 5817 5430 5983 5990 6046 5828 5934 
Rierdon 6375 5974 6420 6183 6183 6254 5832 6442 6459 6487 6260 6419 
Dunham Salt Top 6778 6426 6873 6613 6580 6849 6920 6897 
Dunham Salt Base 6886 6450 6961 6678 6683 6925 7011 6921 
Saude 6911 6474 6982 6706 6695 6690 6176 6950 7039 6917 6681 6940 
Pine Salt 7075 6681 7148 6868 6875 6817 6450 7117 7210 7089 6822 7129 
Belfield 7154 6772 7240 6953 6951 6891 6588 7201 7324 7166 6898 7215 
Minnekahta 7395 6993 7466 7195 7193 7133 6830 7444 7540 7411 7141 7415 
Opeche 7444 7041 7511 7243 7240 7179 6879 7491 7586 7461 7190 7451 
Minnelusa 7769 7326 7803 7563 7568 7539 7230 7803 7886 7790 7499 m1 
Tyler 8260 m4 8233 8033 8025 7960 7660 8255 8280 8240 7958 8090 
Otter 8357 7849 8357 8126 8115 8093 7751 8391 8389 8335 8055 8208 
Kibbey SS 8531 8027 8539 8306 8298 8243 8535 8578 8520 8242 8402 
Kibbey LS 8659 8156 8670 8427 8426 8363 8663 8709 8647 8366 8534 
Kibbey SH 8711 8210 8720 8480 8478 8417 8713 8760 8700 8418 8590 
Charles 8801 8303 8810 8575 8567 8505 8807 8851 8793 8509 8691 
Ratel iffe 9273 8792 9289 9036 9020 8966 9275 9369 9257 8962 9238 
BLCS 9324 8844 9354 9083 9080 9012 9328 9441 9313 9000 
Mission Canyon 9618 9090 9650 9382 9372 9305 9600 9697 9586 9307 
Fryburg 9664 9174 9723 9422 9415 9348 9672 9653 9350 
Lodgepole 9997 9510 10057 9740 9676 9680 
Bakken 10750 10281 10860 10494 10427 10429 
Three Forks 10770 10288 10901 10510 10441 10444 
Birdbear 10988 11129 10720 10644 10643 
Duperow 11068 11221 10797 10721 10718 
Souris River 11561 11087 11015 
Dawson Bay 11813 11256 
Prairie 11878 11309 
Winnipegosis 11957 11412 
Ashern 12065 11505 
Interlake 12181 11608 
Stonewall 12978 12238 
Stony Mountain 13109 12351 







NDGS Well No. 6999 7000 7006 7011 7012 7014 7021 7046 7061 7065 7082 7083 




Greenhorn 4466 4675 4706 4732 4399 4448 4461 4472 4429 4730 4394 4417 
Mowry 4969 5206 5227 5264 4945 4980 4985 5011 4962 5255 4922 4961 
lnyan Kara 5381 5594 5610 5643 5335 5373 5376 5398 5371 5628 5330 5368 
Swift 5774 5945 5972 6023 5767 5830 5839 5840 5871 6015 5736 5806 
Rierdon 6206 6373 6395 6459 6193 6259 6261 6270 6299 6438 6167 6234 
Dunham Salt Top 6638 6772 6788 6868 6590 6842 6584 
Dunham Salt Base 6713 6882 6921 6960 6597 6921 6636 
Saude 6730 6894 6933 6988 6618 6679 6681 6680 6732 6943 6657 6653 
Pine Salt 6930 7064 7106 7150 6763 6811 6819 6823 6876 7098 6849 6803 
Belfield 7022 7140 7191 7238 6872 6882 6893 6883 6921 7198 6940 6883 
Minnekahta 7241 7367 7428 7484 7112 7121 7133 7116 7146 7428 7158 7095 
Opeche 7289 7416 7478 7531 7158 7169 7183 7162 7191 7474 7200 7140 
Minnelusa 7637 7748 7835 7850 7492 7515 7520 7513 7520 7821 7528 7491 
Tyler 8055 8258 8303 8342 7933 7942 7971 7994 7898 8351 7973 7943 
Otter 8153 8350 8386 8463 8077 8067 8075 8117 8035 8470 8137 8074 
Kibbey SS 8338 8526 8572 8613 8223 8233 8249 8275 8229 8630 8258 8219 
Kibbey LS 8467 8647 8697 8738 8341 8354 8370 8396 8355 8748 8386 8335 
Kibbey SH 8520 8698 8750 8791 8393 8407 8421 8448 8409 8801 8440 8387 
Charles 8613 8789 8840 8881 8482 8496 8510 8534 8501 8898 8530 8487 
Ratel iffe 9091 9243 9297 9340 8923 8945 8949 8969 8891 9318 8990 8907 
BLCS 9144 9298 9350 9393 8966 8996 8999 9019 8935 9370 9043 8951 
Mission Canyon 9421 9589 9656 9693 9266 9291 9290 9320 9198 9686 9318 9260 
Fryburg 9490 9643 9693 9738 9303 9333 9331 9354 9268 9713 9388 9290 
Lodgepole 9827 9976 10072 9631 9660 9659 9685 10043 9724 9624 
Bakken 10593 10730 10831 10380 10410 10409 10427 10793 10494 10366 
Three Forks 10613 10749 10852 10394 10423 10420 10447 10812 10509 10380 
Birdbear 10812 10962 11070 10591 10625 10618 10642 11029 10712 10575 
Duperow 10890 11043 11146 10663 10700 10693 10717 11110 10787 10649 
Souris River 11194 11445 10958 10997 10986 11408 10941 
Dawson Bay 11090 11129 11565 11071 
Prairie 11153 11190 11624 11141 
Winnipegosis 11259 11295 11735 11247 
Ashern 11341 11375 11836 11332 
Interlake 11440 11461 11948 11421 
Stonewall 12008 12070 12574 11982 
Stony Mountain 12118 12182 12686 12094 







NDGS Well No. 7084 7086 7088 7091 7092 7095 7097 7098 7099 7103 7104 7113 




Greenhorn 4558 4470 4426 4446 4455 4627 4705 4509 4227 4737 4770 4433 
Mowry 5069 4992 4941 4989 4990 5150 5239 4958 4759 5272 5301 4932 
Inyan Kara 5459 5369 5334 5388 5378 5550 5613 5360 5169 5645 5682 5359 
Swift 5849 5846 5742 5839 5847 5933 6005 5831 5637 6074 6084 5779 
Rierdon 6274 6277 6166 6272 6276 6364 6414 6319 6067 6525 6488 6205 
Dunham Salt Top 6713 6594 6770 6816 6910 6618 
Dunham Salt Base 6831 6638 6854 6921 6995 6681 
Saude 6853 6680 6667 6676 6691 6867 6930 6813 6490 6977 7019 ~706 
Pine Salt 7041 6831 6840 6821 6830 7048 7108 6980 6651 7113 7190 6891 
Belfield 7151 6921 6931 6928 6937 7145 7185 7056 6721 7210 7275 6988 
Minnekahta 7363 7146 7173 7176 7153 7392 7422 7265 6963 7457 7510 7211 
Opeche 7413 7194 7218 7224 7202 7438 7468 7310 7013 7507 7558 7256 
Mimelusa 7728 7528 7493 7486 7512 7710 7822 7644 7287 7800 7875 7570 
Tyler 8175 7969 7993 7959 7980 8207 8290 8024 7762 8326 8367 8027 
Otter 8286 8040 8110 8088 8084 8338 8370 8148 7881 8469 8506 8128 
Kibbey SS 8469 8260 8265 8252 8259 8478 8561 8342 8055 8593 8633 8313 
Kibbey LS 8594 8382 8390 8374 8376 8606 8686 8471 8181 8716 8759 8444 
Kibbey SH 8649 8432 8441 8426 8429 8660 8738 8523 8233 8770 8811 8496 
Charles 8743 8523 8538 8519 8517 8748 8827 8617 8335 8860 8902 8590 
Ratel iffe 9195 8977 8998 8972 8955 9214 9286 9121 8749 9322 9360 9066 
BLCS 9252 9024 9058 9020 9001 9276 9340 9202 8797 9375 9415 9120 
Mission Canyon 9542 9318 9334 9315 9303 9542 9646 9458 9052 9676 9718 9400 
Fryburg 9610 9360 9408 9359 9343 9614 9684 9549 9122 9720 9760 9471 
Lodgepole 9689 9742 9689 10017 10090 
Bakken 10439 10494 10437 10m 10855 
Three Forks 10448 10510 10450 10791 10875 
Birdbear 10650 10720 10654 11007 11093 
Duperow 10726 10797 10730 11086 11172 
Souris River 11023 11092 11387 






Stony Mountain 12235 







NDGS Well No. 7118 7119 7120 7121 7122 7123 7124 7125 7128 7130 7131 7135 




Greenhorn 4414 4462 4317 4447 4490 4446 4463 4364 4643 4426 4100 
Mowry 4900 5231 5011 4834 4976 5017 4962 4985 4880 5175 4925 4667 
Inyan Kara 5308 5630 5403 5221 5369 5404 5344 5372 5289 5561 5338 5070 
Swift 5713 5846 5701 5838 5863 5813 5840 5730 5932 5750 5511 
Rierdon 6141 6275 6133 6268 6272 6235 6264 6178 6350 6175 5928 
Dunham Salt Top 6576 6760 6625 
Dunham Salt Base 6651 6852 6670 
Saude 6673 6678 6553 6710 6709 6663 6690 6620 6862 6691 6341 
Pine Salt 6859 6834 6690 6840 6847 6818 6830 6816 6991 6890 6570 
Belfield 6959 6890 6784 6930 6920 6880 6915 6883 7113 6979 6723 
Mimekahta 7181 7133 7005 7152 7166 7118 7157 7113 7338 7206 6981 
Opeche 7227 7181 7054 7200 7214 7167 7207 7154 7387 7250 7031 
Mimelusa 7563 7501 7349 7494 7507 7488 7500 7480 7736 7575 7270 
Tyler 7986 7998 7826 7947 8008 7943 7995 7919 8231 7991 7736 
Otter 8085 8121 7921 8064 8150 8047 8132 8056 8335 8091 7824 
Kibbey SS 8274 8282 8109 8239 8285 8225 8267 8211 8508 8279 
Kibbey LS 8402 8398 8230 8360 8407 8351 8388 8335 8628 8406 
Kibbey SH · 8460 8452 8283 8413 8461 8404 8441 8390 8680 8460 
Charles 8552 8540 8370 8502 8552 8495 8532 8484 am 8557 
Ratcliffe 9032 9281 8969 8824 8950 9008 8952 8992 8951 9224 9033 
BLCS 9089 9330 9020 8873 9001 9059 8996 9043 9004 9278 9085 
Mission Canyon 9360 9590 9326 9170 9312 9360 9288 9341 9276 9585 9357 
Fryburg 9432 9673 9359 9210 9356 9404 9333 9383 9347 9624 9426 
Lodgepole 9769 9990 9538 9683 9713 9681 9952 
Bakken 10540 10768 10291 10433 10461 10449 
Three Forks 10558 10790 10305 10445 10478 10461 
Birdbear 10759 11005 10501 10630 10680 
Duperow 10835 11086 10580 10709 10757 















NDGS Well No. 7143 7145 7149 7165 7223 7224 7225 7250 7251 7263 7265 7268 




Greenhorn 4503 4712 4461 4369 4693 4494 4472 4431 4531 4647 4659 4448 
Mowry 5013 5243 4981 4865 5219 4952 · 4963 4920 5021 5167 5160 4960 
Inyan Kara 5428 5620 5381 5273 5603 5346 5403 5331 5419 5563 5574 5351 
Swift 5821 6096 5759 5696 5968 5841 5800 5729 5901 6000 5949 5748 
Rierdon 6259 6527 6192 6148 6380 6325 6235 6156 6314 6419 6420 6174 
Dunham Salt Top 6683 6617 6564 6790 6643 6580 6764 6843 6853 6587 
Dunham Salt Base 6743 6668 6604 6907 6737 6670 6810 6877 6914 6655 
Saude 6769 6950 6681 6626 6919 6812 6756 6690 6829 6902 6937 6667 
Pine Salt 6968 7100 6864 6824 7095 6996 6952 6895 6997 7073 7127 6843 
Belfield 7056 7146 6960 6928 7172 7046 7043 6980 7123 7145 7213 6919 
Mimekahta 7279 7382 7203 7152 7412 7268 7266 7199 7342 7382 7439 7159 
Opeche 7323 7431 7250 7201 7458 7314 7313 7248 7390 7430 7489 7207 
Minnelusa 7674 7772 7532 7509 7790 7643 7625 7584 7680 7783 7820 7553 
Tyler 8098 8237 8031 7959 8286 8013 8083 8011 8071 8203 8246 7985 
Otter 8192 8352 8144 8060 8378 8141 8180 8111 8195 8320 8353 8075 
Kibbey SS 8378 8520 8299 8248 8554 8333 8361 8300 8383 8497 8536 8269 
Kibbey LS 8506 8636 8426 8374 8680 8461 8492 8429 8510 8624 8663 8395 
Kibbey SH 8560 8690 8476 8430 8732 8515 8548 8483 8563 8677 8719 8449 
Charles 8656 8774 8569 8527 8822 8608 8640 8580 8654 8771 8811 8543 
Ratcliffe 9130 9222 9032 8989 9288 9106 9114 9045 9151 9251 9266 9000 
BLCS 9184 9270 9089 9046 9338 9182 9169 9102 9231 9305 9321 9055 
Mission Canyon 9462 9584 9362 9327 9642 9444 9441 9388 9499 9579 9611 9340 
Fryburg 9532 9619 9434 9396 9681 9539 9512 9451 9658 9684 9397 
Lodgepole 9868 9949 9733 10013 9845 10022 
Bakken 10638 10695 10499 10773 10612 10804 
Three Forks 10653 10710 10517 10791 10628 10829 
Birdbear 10920 10720 11005 11041 
Duperow 10997 10797 11083 11121 
Souris River 11290 11111 11385 11431 






Stony Mountain 12852 







NDGS IJell No. 7273 7274 7276 7277 7278 7280 7282 7283 7284 7291 7295 7296 




Greenhorn 4526 4517 4710 4664 4497 4470 4750 4710 4715 4409 4390 4465 
Mowry 5050 5038 5221 5196 5031 5011 5286 5232 5251 4906 4911 4982 
lnyan Kara 5443 5430 5625 5577 5418 5385 5675 5612 5633 5309 5294 5362 
Swift 5873 5872 6031 5933 5866 5772 6070 5982 6009 5770 5770 5831 
Rierdon 6291 6300 6437 6369 6284 6187 6485 6391 6428 6217 6188 6266 
Dunham Salt Top 6700 6850 6760 6610 6887 6815 6865 
Dunham Salt Base 6717 6946 6852 6664 6976 6932 6936 
Saude 6734 6744 6957 6869 6713 6680 7001 6957 6950 6680 6627 6690 
Pine Salt 6900 6905 7140 7047 6852 6860 7170 7126 7132 6870 6770 6832 
Belfield 6975 6969 7225 7135 6922 6957 7258 7205 7218 6955 6843 6905 
Minnekahta 7208 7215 7466 7369 7169 7195 7495 7440 7459 7172 7083 7143 
Opeche 7257 7264 7509 7417 7218 7243 7545 7488 7506 7221 7131 7194 
Minnelusa 7592 7598 7813 7741 7558 7598 7870 7800 7862 7537 7459 7540 
Tyler 8026 8022 8267 8256 8002 8050 8346 8317 8331 7963 7886 7988 
Otter 8134 8152 8379 8348 8103 8173 8459 8420 8470 8073 8020 8135 
Kibbey SS 8315 8310 8545 8526 8275 8330 8620 8583 8595 8258 8183 8268 
Kibbey LS 8442 8436 8675 8647 8395 8450 8745 8707 8720 8389 8303 8392 
Kibbey SH 8495 8486 8726 8701 8448 8504 8796 8762 am 8442 8356 8444 
Charles 8586 8580 8818 8789 8537 8592 8886 8851 8864 8539 8445 8534 
Ratcliffe 9040 9032 9288 9242 8976 9045 9350 9310 9321 9017 8889 8998 
BLCS 9090 9083 9342 9290 9028 9095 9405 9360 9374 9075 8940 9043 
Mission Canyon 9378 9370 9610 9616 9324 9408 9705 9672 9676 9359 9237 9342 
Fryburg 9440 9430 9689 9648 9365 9442 9750 9706 9720 9431 9278 9384 
Lodgepole 9770 10041 9771 9610 
Bakken 10524 10800 10553 10360 
Three Forks 10542 10820 10575 10371 
Birdbear 10756 11035 10796 10570 
Duperow 10835 11116 10881 10645 















NDGS Well No. 7300 7307 7309 7310 7313 7314 7326 7327 7334 7338 7348 7349 
Kelly Bushing 2398 2772 2511 2372 2574 2353 2498 2460 2746 2430 2722 2677 
Pierre 2298 1745 
Niobrara 4410 3915 
Carlile 4602 4100 
Greenhorn 4531 4940 4458 4340 4780 4450 4458 4514 4698 4644 4888 4622 
Mowry 4991 5439 4980 4873 5232 4906 4997 5034 5237 5119 5383 5153 
Inyan Kara 5395 5814 5369 5260 5652 5322 5388 5436 5608 5523 5760 5545 
Swift 5893 6250 5848 5724 6019 5782 5859 5886 6029 5944 6127 5922 
Rierdon 6390 6673 6272 6123 6527 6271 6287 6324 6450 6368 6563 6330 
Dunham Salt Top 7098 6983 6851 6823 6980 6763 
Dunham Salt Base 7138 7042 6918 6928 7120 6833 
Saude 6827 7158 6700 6560 7067 6760 6704 6780 6933 6950 7147 6863 
Pine Salt 6988 7310 6845 6703 7244 6915 6883 6957 7105 7156 7310 7022 
Belfield 7112 7389 6921 6750 7350 7025 6940 7021 7195 7240 7380 7113 
Minnekahta 7335 7632 7137 7000 7562 7249 7160 7261 7430 7471 7628 7356 
Opeche 7382 7679 7187 7048 7607 7298 7207 7310 7477 7519 7673 7403 
Minnelusa 7690 8040 7510 7387 7926 7601 7519 7602 7800 7849 8017 m6 
Tyler 8081 8553 7956 7825 8323 8043 7988 8077 8250 8277 8520 8229 
Otter 8200 8647 8052 7942 8440 8163 8094 8181 8350 8427 8626 8320 
Kibbey SS 8392 8830 8251 8120 8628 8351 8267 8363 8533 8610 8800 8498 
Kibbey LS 8519 8952 8371 8238 8757 8481 8382 8491 8657 8739 8926 8620 
Kibbey SH 8571 9006 8420 8286 8809 8537 8432 8543 8709 8789 8976 8673 
Charles 8664 9099 8512 8382 8900 8635 8524 8636 8799 8888 9070 8760 
Ratel iffe 9161 9550 8961 8832 9418 9077 8950 9081 9267 9301 9531 9219 
BLCS 9240 9617 9009 8883 9490 9150 9000 9136 9312 9363 9594 9270 
Mission Canyon 9507 9952 9303 9178 9762 9434 9305 9419 9612 9657 9925 9581 
Fryburg 9599 9981 9346 9220 9516 9343 9493 9650 9970 9620 
Lodgepole 10319 9671 9550 9863 9823 9972 10308 9950 
Bakken 11120 10421 10301 10649 10608 10730 11120 10708 
Three Forks 11157 10430 10315 10680 10631 10747 11153 10727 
Birdbear 11401 10632 10509 10900 ' 10843 10953 11406 10941 
Duperow 11488 10704 10585 10985 10924 11030 11491 11022 
Souris River 11811 11003 10883 11229 11322 11817 11324 
Dawson Bay 12031 11156 11031 11486 12055 
Prairie 12093 11212 11541 12124 
Winnipegosis 12202 11322 11645 12230 
Ashern 12313 11403 11741 12346 
Interlake 12433 11500 11848 12471 
Stonewall 13206 12108 12472 13250 
Stony Mountain 13329 12221 12587 13376 
Red River 13461 12358 12721 13509 
Rough lock 14100 
Icebox 14110 




NDGS Well No. 7350 7351 7352 7353 7354 7355 7361 7363 7364 7380 7381 7382 




Greenhorn 4689 4664 4676 4642 4715 4603 4678 4408 4355 4463 4517 4439 
Mowry 5212 5205 5206 5179 5254 5144 5206 4945 4854 4999 5035 4969 
Inyan Kara 5599 5583 5593 5569 5627 5534 5593 5351 5260 5372 5424 5358 
Swift 5961 5994 5972 5941 6024 5923 5991 5796 5698 5789 5876 5828 
Rierdon 6370 6393 6387 6368 6440 6369 6417 6228 6121 6213 6301 6269 
Dunham Salt Top 6782 6820 6800 6764 6863 6768 6835 6552 6628 
Dunham Salt Base 6923 6887 6890 6867 6902 6834 6900 6621 6689 
Saude 6953 6901 6914 6887 6910 6844 6912 6640 6641 6708 6731 6677 
Pine Salt 7111 7078 7075 7049 7092 7021 7074 6770 6827 6850 6892 6810 
Belfield 7192 7161 7163 7153 7175 7116 7177 6910 6970 6950 6955 6888 
Minnekahta 7433 7402 7409 7397 7408 7366 7416 7160 7170 7192 7198 7127 
Opeche 7480 7450 7455 7446 7456 7413 7465 7208 7216 7242 7249 7174 
Minnelusa 7805 . 7800 7808 7770 7799 7751 7788 7462 7531 7584 7553 7518 
Tyler 8303 8269 8270 8245 8330 8198 8253 7921 7944 8022 8044 7948 
Otter 8376 8368 8342 8338 8400 8298 8355 8044 8044 8167 8171 8071 
Kibbey SS 8573 8542 8539 8512 8577 8475 8529 8204 8232 8310 8306 8234 
Kibbey LS 8697 8665 8663 8634 8704 8601 8652 8323 8360 8433 8428 8357 
Kibbey SH 8750 8718 8714 8688 8754 8652 8704 8376 8415 8488 8482 8409 
Charles 8843 8810 8804 8779 8847 8742 8795 8464 8509 8578 8571 8498 
Ratel i ffe 9290 9277 9280 9242 9301 9219 9258 8918 8994 9046 9025 8950 
BLCS 9346 9329 9330 9295 9356 9269 9307 8963 9050 9092 9078 9000 
Mission Canyon 9653 9630 9620 9599 9659 9555 9609 9264 9319 9361 9288 
Fryburg 9692 9670 9667 9637 9697 9603 9644 9308 9389 9424 9330 
Lodgepole 10021 10005 9972 10032 9935 9659 
Bakken 10786 10760 10790 10686 10409 
Three Forks 10808 10779 10810 10705 10421 
Birdbear 11022 10994 11026 10919 10620 
Duperow 11103 11073 11105 10997 10695 















NDGS Well No. 7389 7390 7391 7392 7393 7394 7396 7397 7398 7399 7403 7419 




Greenhorn 4576 4472 4536 4612 4667 4680 4425 4502 4494 4279 4456 4508 
Mowry 5115 5007 5075 5133 5196 5213 4960 5034 5013 4778 5000 5010 
Inyan Kara 5496 5398 5465 5513 5581 5597 5349 5419 5400 5207 5394 5459 
Swift 5894 5790 5860 5902 5938 5980 5810 5841 5857 5598 5847 5949 
Rierdon 6327 6225 6283 6327 6368 6390 6248 6270 6274 6031 6283 6382 
Dunham Salt Top 6728 6630 6690 6731 6782 6810 6690 6481 
Dunham Salt Base 6814 6709 6759 6824 6864 6910 6704 6554 
Saude 6835 6727 6780 6838 6876 6923 6669 6724 6717 6569 6705 6831 
Pine Salt 7009 6900 6943 7000 7053 7096 6813 6908 6873 6780 6850 6991 
Belfield 7097 6990 7074 7124 7130 7189 6884 6986 6949 6914 6900 7072 
Minnekahta 7337 7232 7299 7360 7361 7428 7126 7226 7191 7117 7141 7288 
Opeche 7387 7276 7347 7406 7411 7473 7173 7274 7241 7168 7194 7329 
Minnelusa 7716 7596 7674 7742 7759 7826 7494 7594 7560 7429 7516 7632 
Tyler 8180 8055 8128 8194 8280 8290 7948 8030 8004 7847 7923 8064 
Otter 8275 8156 8233 8292 8371 8408 8073 8150 8159 7950 8099 8227 
Kibbey SS 8450 8329 8400 8467 8549 8559 8235 8320 8293 8135 8260 8367 
Kibbey LS 8576 8455 8530 8589 8670 8683 8354 8444 8417 8266 8380 8494 
Kibbey SH · 8630 8508 8580 8642 8721 8735 8410 8497 8467 8320 8430 8548 
Charles 8721 8595 8673 8733 8812 8830 8497 8586 8561 8420 8520 8641 
Ratcliffe 9190 9065 9140 9202 9260 9291 8958 9042 9012 8901 8976 9090 
BLCS 9245 9112 9192 9250 9315 9341 9006 9098 9061 8955 9023 9139 
Mission Canyon 9545 9404 9489 9552 9628 9650 9311 9379 9353 9214 9320 9381 
Fryburg 9583 9452 9528 9590 9660 9686 9348 9441 9411 9299 9362 9453 
Lodgepole 9780 9860 9925 10017 9792 
Bakken 10534 10609 
Three Forks 10550 10629 10556 
Birdbear 10720 
Duperow 10794 
Souris River 11087 





Stonewal l 12159 
Stony Mountain 12267 







NDGS \Jell No. 7424 7432 7435 7438 7439 7443 7444 7446 7447 7451 7452 7458 




Greenhorn 4372 4478 4817 4622 4493 4704 4781 4468 4447 4507 4460 4442 
Mowry 4900 5019 5286 5167 4988 5242 · 5316 4988 49n 5003 4976 4985 
lnyan Kara 5283 5387 5688 5558 5401 5627 5704 5382 5368 5432 5360 5375 
Swift 5675 5784 6079 5984 5819 6061 6096 5847 5822 5913 5754 5797 
Rierdon 6089 6204 6571 6408 6263 6505 6528 6250 6250 6340 6173 6201 
Dunham Salt Top 6483 6621 7044 6677 6948 6587 6595 
Dunham Salt Base 6593 6690 7136 6750 7015 6676 6644 
Saude 6604 6708 7160 6829 6767 6941 7036 6704 6683 6801 6684 6655 
Pine Salt 6782 6876 7341 6980 6969 7092 7210 6850 6832 6967 6868 6810 
Belfield 6878 6963 7417 7040 7062 7177 7290 6918 6913 7072 6950 6940 
Minnekahta 7125 7202 7621 7282 7289 7424 7533 7158 7154 7299 7191 7155 
Opeche 7173 7251 7664 7328 7336 7475 7580 7207 7201 7340 7238 7202 
Minnelusa 7481 7597 7996 7700 7648 .7801 7941 7526 7523 7637 7567 7510 
Tyler 7928 8062 8374 8164 8088 8278 8387 7976 7970 8044 8012 8008 
Otter 8033 8214 8491 8286 8186 8417 8603 8078 8067 8150 8138 8142 
Kibbey SS 8208 8350 8680 8443 8373 8562 8661 8259 8263 8341 8287 8284 
Kibbey LS 8333 8469 8811 8562 8501 8690 8787 8384 8384 8467 8415 8405 
Kibbey SH 8386 8522 8866 8610 8558 8743 8838 8435 8436 8520 8469 8458 
Charles 8477 8614 8964 8704 8653 8835 8928 8530 8527 8616 8561 8546 
Ratel iffe 8948 9on 9474 9120 9120 9294 9392 89n 8988 9080 9025 9000 
BLCS 9000 9125 9551 9170 9171 9350 9447 9032 9032 9132 9078 9050 
Mission Canyon 9290 9432 9770 9475 9455 9650 9741 9326 9338 9390 9344 9360 
Fryburg 9341 9467 9901 9509 9522 9693 9786 9374 9383 9449 9417 9396 
Lodgepole 9792 10240 9837 10025 9783 
Bakken 10545 11050 10579 
Three Forks 10562 11090 10596 10551 
Birdbear 1on9 11310 10788 10718 
Duperow 10860 11391 10864 10791 
Souris River 11732 11154 11090 
Dawson Bay 11982 11260 
Prairie 12056 11306 
IJinnipegosis 12119 11398 
Ashern 12222 11485 
Interlake 12340 11595 
Stonewall 13137 12149 
Stony Mountain 13269 12258 







NDGS Well No. 7459 7463 7465 7476 7479 7481 7483 7485 7486 7488 7489 7494 




Greenhorn 4480 4786 4455 4545 4892 4800 4470 4430 4488 4600 4713 4751 
Mowry 5022 5324 4996 5071 5368 5273 4904 4952 5013 5141 5239 5220 
lnyan Kara 5404 5700 5384 5445 5754 5665 5308 5336 5404 5526 5631 5605 
Swift 5834 6117 5838 5860 6144 6000 5826 5726 5817 5909 6026 6001 
Rierdon 6270 6540 6275 6279 6640 6510 6286 6139 6228 6330 6457 6496 
Dunham Salt Top 6955 6670 7117 6968 6563 6650 6724 6873 6974 
Dunham Salt Base 7003 6765 7166 7058 6653 6706 6818 6948 7052 
Saude 6675 7030 6710 6790 7190 7079 6772 6673 6727 6839 6970 7073 
Pine Salt 6829 7193 6850 6940 7362 7258 6938 6849 6902 6990 7152 7254 
Belfield 6897 7272 6932 7032 7430 7369 7026 6929 6975 7115 7260 7341 
Minnekahta 7133 7520 7173 7272 7650 7581 7240 7171 7214 7357 7483 7548 
Opeche 7182 7566 7222 7321 7694 7621 7285 7220 7263 7408 7532 7587 
Minnelusa 7516 7880 7550 7687 7990 7921 7610 7569 7601 7711 7820 7900 
Tyler 8008 8386 8011 8138 8436 8319 7981 7990 8050 8139 8285 8280 
Otter 8125 8600 8106 8270 8565 8430 8111 8071 8190 8291 8410 8409 
Kibbey SS 8290 8641 8287 8411 8750 8620 8301 8277 8332 8467 8568 8590 
Kibbey LS 8405 8767 8407 8530 8883 8749 8426 8403 8458 8588 8696 8723 
Kibbey SH 8457 8820 8460 8583 8937 8800 8479 8453 8512 8640 8748 8779 
Charles 8548 8908 8550 8673 9035 8898 8571 8545 8603 8730 8840 8874 
Ratcliffe 8975 9370 9008 9131 9568 9417 9061 9004 9064 9183 9311 9391 
BLCS 9027 9420 9057 9175 9638 9489 9140 9060 9120 9236 9358 9450 
Mission Canyon 9331 9722 9361 9487 9929 9746 9414 9326 9412 9543 9627 9677 
Fryburg 9367 9764 9399 9525 10016 9836 9522 9403 9462 9580 9709 9808 
Lodgepole 10339 10149 
Bakken 11188 10946 
Three Forks 11246 10983 
Birdbear 11486 11199 
Duperow 11576 11281 
Souris River 11935 11613 
Dawson Bay 12220 11867 
Prairie 12301 11939 
\linnipegosis 12360 12000 
Ashern 12481 12109 
Interlake 12618 12223 
Stonewall 13485 13007 
Stony Mountain 13620 13137 
Red River 13753 13267 
Rough lock 14387 
Icebox 14409 




NDGS IJel l No. 7495 7496 7499 7500 7501 7505 7510 7512 7514 7516 7518 7520 
Kelly Bushing 2492 2621 2756 2717 2556 2651 2490 2616 2513 2568 2535 2730 
Pierre 2147 2269 
Niobrara 4353 4373 
Carlile 4561 4567 
Greenhorn 4690 4865 4714 4681 4752 4575 4466 4817 4456 4527 4689 4901 
Mowry 5159 5350 5244 5219 5218 5111 5002 5297 4998 5055 5158 5402 
lnyan Kara 5560 5749 5633 5612 5626 5492 5399 5681 5384 5440 5581 5778 
Swift 5957 6095 5995 5994 6050 5893 5850 6034 5781 5841 6027 6180 
Rierdon 6441 6580 6401 6400 6469 6312 6281 6568 6204 6260 6514 6647 
Dunham Salt Top 6900 7057 6791 6797 6927 6720 7035 6600 6680 7088 
Dunham Salt Base 7009 7153 6915 6909 7036 6800 7120 6662 6753 7096 
Saude 7031 7180 6929 6933 7056 6826 6685 7142 6671 6766 6981 7114 
Pine Salt 7202 7348 7115 7068 7222 6980 6828 7318 6846 6945 7160 7284 
Belfield 7301 7451 7206 7143 7323 7069 6890 7408 6942 7035 7258 7387 
Minnekahta 7504 7657 7439 7373 7550 7310 7136 7609 7181 7278 7474 7610 
Opeche 7542 7694 7487 7421 7598 7357 7183 7649 7229 7325 7521 7659 
Minnelusa 7841 8003 7806 7736 7885 7698 7544 7970 7537 7676 7857 8013 
Tyler 8230 8393 8293 8268 8349 8164 7967 8361 8022 8125 8289 8519 
Otter 8349 8518 8393 8409 8453 8271 8113 8477 8162 8220 8410 8618 
Kibbey SS 8528 8709 8569 8538 8637 8445 8255 8653 8303 8396 8597 8791 
Kibbey LS 8665 8838 8689 8660 8770 8565 8377 8791 8421 8522 8726 8913 
Kibbey SH 8715 8890 8742 8712 8821 8619 8430 8847 8473 8575 8780 8964 
Charles 8814 8991 8832 8802 8914 8709 8517 8942 8563 8668 8880 9053 
Ratcliffe 9330 9510 9281 9251 9392 9160 8972 9460 9020 9140 9322 9509 
BLCS 9393 9583 9337 9308 9459 9209 9020 9530 9066 9193 9388 9571 
Mission Canyon 9629 9805 9650 9619 9745 9514 9319 9749 9379 9478 9668 9910 
Fryburg 9751 9932 9686 9654 9827 9558 9361 9879 9413 9524 9756 9941 
Lodgepole 10091 10263 10017 10153 10217 9850 10279 
Bakken 10890 11101 10769 10959 11018 10607 11078 
Three Forks 10930 11149 10787 11001 11053 10628 11112 
Birdbear 11144 11380 11004 11234 11269 10841 11359 
Duperow 11228 11467 11084 11324 11350 10920 11442 
Souris River 11808 11385 11669 11683 11216 11770 
Dawson Bay 12070 11920 11933 11397 11991 
Prairie 12147 11991 12007 11442 12052 
IJinnipegosis 12212 12071 12069 11549 12160 
Ashern 12315 12180 12175 11646 12271 
Interlake 12433 12290 12289 11762 12395 
Stonewall 13243 13101 13069 12412 13160 
Stony Mountain 13380 13230 13200 12524 13282 
Red River 13512 13361 13330 12655 13418 
Rough lock 14055 
Icebox 14067 




NDGS Well No. 7523 7524 7525 7527 7529 7538 7542 7544 7552 7555 7559 7560 




Greenhorn 4586 4609 4570 4350 4540 4449 4671 4711 4512 4437 4643 4696 
Mowry 5117 5145 5043 4882 5077 4987 5204 5245 5042 4897 5112 5179 
Inyan Kara 5499 5527 5427 5290 5467 5377 5589 5633 5430 5303 5508 5570 
Swift 5875 5926 5874 5790 5851 5842 5955 6058 5881 5760 5922 5976 
Rierdon 6301 6327 6327 6211 6292 6273 6385 6473 6315 6250 6365 6400 
Dunham Salt Top 6688 6728 6786 6684 6790 6880 6707 6828 6848 
Dunham Salt Base 6795 6824 6871 6772 6878 6946 6716 6933 6956 
Saude 6807 6835 6892 6646 6785 6694 6890 6971 6748 6733 6956 6981 
Pine Salt 6968 6992 7060 6803 6960 6831 7068 7140 6894 6914 7150 7147 
Belfield 7080 7114 7181 6860 7051 6913 7144 7222 6977 7004 7227 7240 
Minnekahta 7306 7344 7392 7080 7294 7160 7374 7473 7216 7215 7446 7462 
Opeche 7352 7395 7438 7128 7345 7209 7421 7523 7266 7260 7492 7510 
Minnelusa 7692 m6 7752 7428 7666 7510 7764 .7803 7602 7586 7813 7780 
Tyler 8162 8197 8121 7800 8120 7966 8291 8247 8049 7967 8237 8241 
Otter 8261 8320 8254 8002 8217 8076 8386 8345 8172 8094 8360 8366 
Kibbey SS 8434 8468 8433 8166 8392 8249 8558 8545 8337 8282 8545 8550 
Kibbey LS 8554 8588 8570 8288 8515 8365 8682 8660 8460 8410 8675 8681 
Kibbey SH 8607 8643 8621 8341 8568 8419 8734 8712 8510 8463 8725 8730 
Charles 8695 8732 8718 8432 8660 8510 8825 8801 8602 8559 8825 8828 
Ratel iffe 9153 9189 9211 8847 9128 8934 9274 9273 9058 9058 9264 9302 
BLCS 9195 9240 9290 8894 9177 8981 9330 9318 9102 9141 9327 9369 
Mission Canyon 9510 9552 9561 9152 9471 9284 9639 9623 9408 9404 9626 9657 
Fryburg 9545 9585 9650 9220 9514 9325 9673 9658 9455 9506 9670 9726 
Lodgepole 9550 10010 9986 9785 10030 10057 
Bakken 10738 10535 10841 10865 
Three Forks 10316 10754 10550 10886 10908 
Birdbear 10460 10965 10760 11113 11140 
Duperow 10531 11040 10838 11203 11232 
Souris River 10817 11549 11570 
Dawson Bay 10945 11798 11822 
Prairie 11007 11870 11893 
\linnipegosis 11119 11946 11970 
Ashern 11184 12055 12079 
Interlake 11264 12167 12200 
Stonewall 11806 12962 13000 
Stony Mountain 11910 13090 13130 







NDGS llell No. 7562 7563 7564 7567 7585 7589 7591 7600 7601 7604 7608 7611 




Greenhorn 4439 4460 4680 4223 4610 4709 4480 4389 4462 4699 4767 4924 
Mowry 4986 4988 5144 4723 5074 5241 4979 4881 5006 5168 5247 5398 
Inyan Kara 5369 5375 5541 5123 5507 5618 5407 5280 5392 5569 5646 5791 
Swift 5826 5765 5952 5492 5944 6000 5865 5750 5806 6026 6106 6170 
Rierdon 6269 6192 6419 5981 6434 6422 6282 6202 6225 6460 6546 6634 
Dunham Salt Top 6603 6872 6424 6912 6828 6690 6631 6931 7114 
Dunham Salt Base 6692 6950 6533 6948 6941 6744 6671 6971 7194 
Saude 6660 6700 6971 6559 6967 6968 6800 6680 6680 6989 7045 7217 
Pine Salt 6803 6894 7179 6711 7153 7125 6940 6823 6845 7192 7209 7400 
Belfield 6872 6976 7266 6850 7250 7250 7022 6947 6958 7270 7306 7487 
Minnekahta 7107 7221 7480 7070 7452 7496 7234 7178 7205 7490 7540 7704 
Opeche 7153 7268 7527 7117 7490 7545 7280 7228 7252 7535 7586 7754 
Minnelusa 7504 7597 7820 7378 7762 7860 7590 7515 7550 7873 7863 8041 
Tyler 7980 8045 8270 7787 8089 8316 8033 7994 8036 8301 8330 8459 
Otter 8110 8138 8397 7896 8228 8456 8174 8112 8160 8414 8448 8593 
Kibbey SS 8246 8319 8570 8084 8420 8588 8320 8299 8312 8596 8631 8780 
Kibbey LS 8363 8444 8707 8215 8556 8714 8450 8431 8432 8727 8764 8912 
Kibbey SH · 8417 8498 8760 8270 8612 8768 8503 8484 8484 8779 8813 8963 
Charles 8504 8591 8852 8363 8711 8859 8600 8584 8575 8881 8904 9050 
Ratel iffe 8930 9054 9308 8847 9248 9326 9054 9020 9031 9321 9386 9590 
BLCS 8976 9108 9364 8912 9313 9378 9102 9080 9082 9383 9451 9661 
Mission Canyon 9276 9395 9666 9153 9507 9674 9339 9354 9387 9687 9747 9953 
Fryburg 9313 9457 9734 9245 9639 9717 9422 9432 9424 9740 9814 10029 
Lodgepole 10066 9584 9987 9756 9770 10150 10369 
Bakken 10880 10356 10760 10557 10955 11210 
Three Forks 10921 10369 10790 10523 10583 10999 11268 
Birdbear 11152 10570 10989 10699 10801 11232 11505 
Duperow 11242 10647 11069 10770 10887 11324 11598 
Souris River 11587 10962 11410 11061 11201 11664 11960 
Dawson Bay 11177 11657 11232 11433 12241 
Prairie 11240 11729 11276 11499 12323 
llinnipegosis 11314 11781 11370 11578 12390 
Ashern 11414 11886 11458 11682 12505 
Interlake 11521 11990 11548 11790 12637 
Stonewall 12191 12717 12159 12501 13518 
Stony Mountain 12309 12846 12267 12630 13652 







NDGS Well No. 7618 7619 7620 7621 7622 7623 7625 7627 7629 7645 7649 7652 




Greenhorn 4871 4457 4530 4500 4764 4411 4495 4452 4459 4477 4483 
Mowry 5383 4989 5046 5045 5293 4927 5018 4985 4987 4995 4989 
Inyan Kara 5754 5378 5442 5438 5673 5317 5396 5367 5376 5394 5413 
Swift 6169 5819 5844 5840 6090 5700 5840 5m 5793 5855 5900 
Rierdon 6611 6250 6269 6277 6516 6114 6289 6184 6212 6269 6314 
Dunham Salt Top 7033 6685 6670 6947 6521 6680 6607 6613 
Dunham Salt Base 7100 6716 6719 6977 6620 6702 6676 6716 
Saude 7120 6658 6733 6727 6990 6634 6731 6696 6720 6700 6781 
Pine Salt 7272 6820 6900 6892 7168 6812 6877 6873 6899 6850 6942 
Belfield 7345 6919 7011 7007 7260 6907 6972 6960 6982 6933 7029 
Minnekahta 7582 7157 7259 7247 7505 7149 7215 7204 7228 7177 7247 
Opeche 7627 7206 7301 7295 7557 7195 7263 7253 7276 7227 7292 
Minnelusa 7992 7530 7604 7560 7854 7492 7564 7592 7580 7561 7608 
Tyler 8486 8001 8054 8056 8364 7966 8012 8003 8051 7993 8039 
Otter 8634 8144 8151 8207 8571 8069 8145 8150 8174 8142 8230 
Kibbey SS 8764 8277 8338 8341 8628 8237 8300 8288 8316 8268 8336 
Kibbey LS 8890 8396 8463 8461 8752 8367 8424 8417 8444 8394 8462 
Kibbey SH 8940 8450 8514 8514 8805 8421 8476 8470 8496 8447 8516 
Charles 9032 8539 8606 8602 8896 8513 8568 8563 8585 8541 8611 
Ratel iffe 9480 8990 9063 9058 9353 8977 9027 9019 9047 8993 9067 
BLCS 9546 9040 9110 9109 9406 9032 9076 9071 9102 9052 9115 
Mission Canyon 9867 9344 9397 9415 9705 9318. 9365 9342 9646 9400 9332 9351 
Fryburg 9899 9382 9460 9451 9749 9373 9423 9418 9716 9444 9392 9435 
Lodgepole 10233 10052 9776 9769 
Bakken 11018 10835 
Three Forks 11051 10858 10532 
Birdbear 11298 11073 10707 
Duperow 11382 11154 10780 
Souris River 11703 11469 11076 
Dawson Bay 11906 11250 
Prairie 11965 --- 11291 
Winnipegosis 12079 11386 
Ashern 12190 11472 
Interlake 12308 11553 
Stonewall 13033 12178 
Stony Mountain 13155 12271 







NDGS Well No. 7661 7668 7675 7690 7705 7722 m2 7742 7744 7746 m4 m9 




Greenhorn 4508 4410 4739 4340 4477 4424 4450 4483 4342 4621 4541 4468 
Mowry 5054 4943 5275 4830 4933 4956 4986 5008 4913 5120 5064 5000 
Inyan Kara 5417 5324 5638 5251 5344 5350 5378 5390 5309 5541 5449 5384 
Swift 5892 5808 6082 5708 5740 5806 5828 5846 5752 6038 5907 5851 
Rierdon 6324 6227 6518 6139 6189 6233 6252 6273 6170 6491 6339 6296 
Dunham Salt Top 6920 6566 6642 6544 
Dunham Salt Base 6949 6580 6754 6550 
Saude 6739 6644 6961 6601 6780 6606 6687 6707 6580 6973 6757 6726 
Pine Salt 6887 6771 7130 6797 6950 6800 6819 6853 6800 7133 6908 6890 
Belfield 6942 6852 7193 6893 7056 6882 6921 6926 6940 7233 6988 6954 
Minnekahta 7171 7092 7448 7120 7260 7122 7155 7171 7200 7432 7230 7207 
Opeche 7216 7141 7498 7161 7300 7171 7203 7222 7250 7473 7281 7258 
Minnelusa 7538 7483 7807 7480 7611 7508 7563 7548 7381 7792 7594 7563 
Tyler 8065 7946 8313 7909 8011 7965 7995 7983 7940 8127 8092 8031 
Otter 8184 8037 8516 8042 8140 8104 8120 8066 8043 8248 8194 8145 
Kibbey SS 8346 8204 8586 8207 8319 8243 8273 8268 8196 8439 8329 8308 
Kibbey LS 8466 8319 8713 8334 8453 8366 8392 8394 8296 8575 8453 8432 
Kibbey SH 8518 8371 8766 8389 8508 8420 8446 8445 8333 8630 8505 8484 
Charles 8608 8465 8856 8481 8600 8506 8534 8537 8418 8725 8595 8575 
Ratel iffe 9035 8870 9313 8950 9099 8958 8992 8985 8724 9222 9045 9040 
BLCS 9084 8921 9367 9000 9173 9006 9040 9043 8754 9281 9098 9098 
Mission Canyon 9383 9227 9636 9264 9436 9313 9341 9331 9056 9470 9390 9376 
Fryburg 9418 9263 9711 9332 9529 9353 9384 9393 9081 9601 9446 9442 
Lodgepole 9662 9941 
Bakken 10431 10719 
Three Forks 10450 10734 
· Birdbear 10635 10927 
Duperow 10709 11007 
Souris River 11013 11331 
Dawson Bay 11196 11570 
Prairie 11248 11632 
Winnipegosis 11339 11698 
Ashern 11435 11791 
Interlake 11528 11888 
Stonewall 12197 12579 
Stony Mountain 12315 12702 







NDGS Well No. 7761 7766 7776 7792 7802 7808 7813 7814 7823 7829 7833 7840 
Kelly Bushing 2278 2744 2607 2398 2541 2325 2748 2774 2116 2704 2377 2362 
Pierre 1554 2055 
Niobrara 3801 4198 
Carlile 3960 4373 
Greenhorn 4259 4682 4583 4334 4481 4474 4702 4733 4365 4648 4457 4345 
Mowry 4740 5206 5108 4844 5016 4926 5228 5264 4831 5174 4944 4875 
Inyan Kara 5154 5588 5482 5270 5414 5338 5595 5652 5226 5566 5345 5257 
Swift 5584 5984 5936 5730 5810 5760 6006 6047 5591 5995 5802 5725 
Rierdon 6018 6413 6380 6139 6226 6220 6427 6470 6099 6395 6236 6154 
Dunham Salt Top 6458 6808 6560 6641 6682 6818 6870 6570 6688 
Dunham Salt Base 6540 6902 6619 6691 6749 6900 6918 6660 6774 
Saude 6562 6914 6789 6657 6710 6759 6910 6931 6686 6854 6788 6590 
Pine Salt 6719 7090 6943 6829 6883 6943 7079 7100 6869 7014 6961 6760 
Belfield 6877 7174 7049 6919 6985 7050 7168 7181 6954 7100 7100 6802 
Minnekahta 7099 7416 7261 7145 7226 7260 7390 7410 7154 7346 7321 7037 
Opeche 7149 7465 7308 7189 7271 7300 7437 7462 7192 7393 7368 7084 
Minnelusa 7407 7820 7640 7446 7577 7620 7789 7782 7506 7710 7654 7408 
Tyler 7827 8280 8134 7866 8032 8039 8298 8301 7908 8160 8027 7842 
Otter 7930 8368 8236 7991 8143 8150 8437 8425 8038 8277 8142 8002 
Kibbey SS 8114 8552 8412 8159 8306 8341 8568 8575 8215 8441 8334 8137 
Kibbey LS 8244 8681 8526 8288 8433 8468 8693 8700 8343 8567 8459 8262 
Kibbey SH 8298 8735 8578 8343 8485 8521 8746 8752 8399 8620 8513 8313 
Charles 8394 8825 8671 8437 8582 8612 8835 8841 8498 8716 8606 8402 
Ratel iffe 8874 9290 9102 8898 9031 9110 9272 9291 9022 9169 9081 8855 
BLCS 8930 9342 9142 8952 9086 9189 9323 9342 9079 9220 9160 8903 
Mission Canyon 9187 9635 9460 9220 9368 9450 9636 9659 9332 9502 9398 9167 
Fryburg 9271 9679 9496 9270 9433 9543 9671 9692 9469 9562 9501 9241 
Lodgepole 9827 9607 10025 9800 
Bakken 10571 10776 10639 
Three Forks 10591 10379 10795 10691 
Birdbear 10804 10546 11010 10924 
Duperow 10882 10618 11090 11016 
Souris River 11176 10910 11388 
Dawson Bay 11088 11552 
Prairie 11132 11612 
WiMipegosis 11222 11721 
Ashern 11310 11821 
Interlake 11375 11928 
Stonewall 11990 12570 
Stony Mountain 12099 12683 
Red River 12233 12819 
Rough lock 
Icebox 




NDGS \Jell No. 7846 7878 7880 7887 7893 7904 7921 7924 7934 7951 7970 7984 
Kelly Bushing 2501 2446 2639 2741 2410 2501 2741 2529 2726 2761 2738 2342 
Pierre 2020 
Niobrara ... 4153 
Carlile 4342 
Greenhorn 4460 4365 4605 4683 4354 4460 4708 4474 4682 4755 4673 4302 
Mowry 4989 4881 5144 5209 4886 4974 5245 5004 5222 5285 5201 4798 
Inyan Kara 5383 5267 5520 5600 5266 5368 5623 5390 5603 5660 5584 5206 
Swift 5853 5664 5923 5991 5734 5830 6047 5830 5950 6062 5987 5646 
Rierdon 6287 6078 6357 6393 6170 6262 6470 6254 63n 6490 6410 6073 
Dunham Salt Top 6486 6751 6806 6863 6790 6894 6834 6481 
Dunham Salt Base 6585 6828 6931 6938 6895 6973 6888 6574 
Saude 6714 6600 6859 6953 6586 6690 6969 6680 6912 6988 6911 6588 
Pine Salt 6850 6782 7021 7122 6748 6817 7140 6840 7079 7150 7075 6790 
Belfield 6940 6870 7112 7202 6805 6892 7224 6943 7153 7234 7198 6873 
Minnekahta 7153 7108 7358 7449 7047 7135 7469 7185 7386 7476 7450 7098 
Opeche 7203 7157 7407 7497 7097 7184 7521 7233 7430 7524 7498 7141 
Minnelusa 7526 7478 7704 7813 7420 7466 7850 7558 7757 7830 n66 7452 
Tyler 7963 7944 8176 8296 7860 7960 8240 8004 8273 8345 8255 7882 
Otter 8094 8055 8291 8412 7940 8067 8389 8114 8366 8480 8356 8023 
Kibbey SS 8255 8212 8446 8569 8149 8239 8548 8298 8543 8608 8533 8171 
Kibbey LS 8376 8340 8573 8694 8270 8360 8673 8420 8663 8735 8655 8301 
Kibbey SH 8424 8391 8624 8747 8320 8413 8724 8473 8718 8787 8708 8357 
Charles 8520 8484 8716 8840 8413 8503 8816 8562 8806 8876 8796 8450 
Ratel i ffe 8970 8948 9180 9306 8871 8954 9287 9020 9262 9340 9263 8918 
BLCS 9020 9004 9241 9359 8919 9003 9340 9067 9312 9392 9316 8969 
Mission Canyon 9315 9282 9650 9212 9298 9610 9372 9621 9693 9604 9231 
Fryburg 9354 9346 9703 9256 9342 9684 9406 9660 9737 9650 9299 
Lodgepole 9687 9676 10028 9737 9992 9975 9636 
Bakken 10434 10430 10791 10487 10749 10732 10400 
Three Forks 10447 10447 10810 10502 10769 10750 10416 
Birdbear 10644 10712 10982 10961 10600 
Duperow 10719 10787 11060 11040 10679 
Souris River 11014 11078 11366 11339 
Dawson Bay 11240 11548 
Prairie 11295 11592 
\Jinnipegosis 11400 11700 
Ashern 11494 11801 
Interlake 11600 11910 
Stonewall 12212 12565 
Stony Mountain 12324 12687 
Red River 12459 12819 
Rough lock 13434 
Icebox 13442 




NDGS Well No. 7986 7991 8003 8006 8007 8008 8013 8022 8025 8026 8037 8043 




Greenhorn 4435 4796 4424 4293 4281 4211 4733 4751 4411 4614 4223 4443 
Mowry 4980 5332 4943 4836 4792 4723 5212 5280 4947 5142 4710 4983 
Inyan Kara 5362 5706 5329 5217 5187 5122 5611 5678 5347 5524 5134 5371 
Swift 5823 6141 5716 5682 5623 5529 6025 6113 5831 5965 5552 5793 
Rierdon 6253 6583 6143 6020 6061 5956 6450 6538 6260 6417 5996 6208 
Dunham Salt Top 6985 6552 6437 6510 6393 6900 6436 
Dunham Salt Base 7019 6650 6491 6573 6505 7002 6519 
Saude 6672 7032 6674 6500 6592 6531 7014 7021 6690 6831 6540 6670 
Pine Salt 6813 7204 6850 6668 6808 6722 7200 7201 6860 6980 6750 6832 
Belfield 6887 7298 6938 6790 6899 6823 7299 7270 6911 7047 6837 6940 
Minnekahta 7129 7554 7176 7029 7117 7037 7511 7502 7154 7267 7059 7179 
Opeche 7177 7603 7223 7076 7163 7082 7551 7551 7203 7315 7107 7229 
Minnelusa 7512 7890 7510 7419 7408 7377 7871 7833 7516 7649 7394 7525 
Tyler 7970 8360 7980 7873 7829 7763 8301 8319 7943 8130 7793 8008 
Otter 8110 8490 8110 7975 7937 7872 8420 8413 8100 8255 7903 8120 
Kibbey SS 8245 8632 8263 8147 8123 8055 8600 8600 8240 8414 8090 8292 
Kibbey LS 8363 8760 8389 8262 8252 8188 8734 8729 8362 8530 8221 8415 
Kibbey SH · 8415 8810 8443 8310 8309 8243 8787 8782 8415 8583 8279 8467 
Charles 8504 8903 8532 8408 8407 8338 8880 8872 8507 8671 8371 8555 
Ratel iffe 8960 9375 8990 8798 8877 8809 9367 9351 8948 9122 8869 9019 
BLCS 9010 9428 9053 8843 8948 8878 9430 9402 9000 9172 8927 9068 
Mission Canyon 9310 9694 9327 9160 9201 9131 9723 9681 9266 9477 9169 9368 
Fryburg 9355 9776 9400 9193 9286 9174 9791 9756 9337 9509 9260 9403 
Lodgepole 10130 10087 9665 9838 9734 
Bakken 10968 10858 10430 10582 10488 
Three Forks 11012 10878 10443 10598 10505 
Birdbear 11252 11091 10619 10803 10717 
Duperow 11344 11172 10694 10880 10793 
Souris River 11694 10995 11179 11085 
Dawson Bay 11960 11159 
Prairie 12033 11201 
Winnipegosis 12109 11302 
Ashern 12210 11391 
Interlake 12328 11482 
Stonewall 13164 12091 
Stony Mountain 13295 12206 







NDGS Well No. 8053 8054 8055 8064 8068 8070 8072 8075 8079 8086 8110 8116 




Greenhorn 4330 4395 4445 4806 4457 4316 4438 4391 4884 4691 4554 4578 
Mowry 4859 4932 4986 5276 4966 4815 , 4983 4911 5399 5178 5103 5115 
Inyan Kara 5243 5326 5378 5711 5385 5221 5371 5324 5769 5563 5483 5495 
Swift 5721 5788 5830 6114 5782 5670 5824 5767 6151 5970 5958 . 5906 
Rierdon 6141 6216 6224 6552 6229 6106 6248 6193 6590 6461 6387 6317 
Dunham Salt Top 7018 6651 6552 7000 6929 6731 
Dunham Salt Base 7087 6721 6626 7116 6994 6795 
Saude 6569 6648 6683 7113 6748 6656 6684 6619 7122 7018 6780 6810 
Pine Salt 6720 6786 6832 7281 6942 6807 6823 6800 7298 7190 6911 6988 
Belfield 6800 6823 6916 7388 7032 6948 6897 6900 7369 7288 6989 7078 
Minnekahta 7020 7070 7153 7598 7257 7167 7144 7135 7609 7490 7227 7317 
Opeche 7068 7118 7206 7636 7301 7213 7192 7183 7654 7529 7271 7368 
Minnelusa 7370 7454 7509 7952 7640 7474 7506 7496 7983 7849 7600 7694 
Tyler 7819 7881 7997 8398 8071 7878 7967 7936 8504 8241 8114 8175 
Otter 7942 8023 8140 8514 8166 7984 8110 8042 8620 8361 8212 8271 
Kibbey SS 8114 8182 8272 8702 8352 8177 8250 8221 ans 8541 8379 8446 
Kibbey LS 8237 8305 8393 8829 8482 8306 8370 8349 8902 8674 8491 8566 
Kibbey SH 8289 8358 8445 8880 8536 8361 8421 8403 8950 8728 8540 8620 
Charles 8378 8444 8536 8977 8630 8454 8511 8496 9039 8829 8637 8710 
Ratel i ffe 8823 8886 8994 9463 9100 8951 8963 8942 9493 9337 9047 9170 
BLCS 8876 8941 9048 9524 9153 9005 9013 8991 9558 9407 9090 9220 
Mission Canyon 9171 9235 9341 9816 9433 9228 9316 9260 9888 9634 9397 9514 
Fryburg 9210 9277 9386 9884 9504 9331 9353 9321 9920 9n1 9424 9559 
Lodgepole 10216 9660 9681 9659 10252 10105 9760 
Bakken 11060 10444 10427 10422 11048 10898 10494 
Three Forks 11103 10456 10441 10433 11081 10934 10509 
Birdbear 11346 10635 10646 10630 11328 11150 10697 
Duperow 11437 10713 10723 10703 11413 11236 10771 
Souris River 11030 11014 11004 11739 11576 11070 
Dawson Bay 11227 11170 11941 11830 
Prairie 11288 11224 12000 11904 
Winnipegosis 11363 11329 12114 11964 
Ashern 11458 11415 12230 12071 
Interlake 11564 11500 12350 12181 
Stonewall 12209 12144 13102 12976 
Stony Mountain 12321 12259 13228 13106 







NDGS Well No. 8128 8160 8162 8173 8190 8192 8193 8194 8197 8199 8214 8219 
Kelly Sushi ng 2589 2223 2440 2529 2534 2264 2185 2662 2412 2412 2678 2443 
Pierre 1896 1662 
Niobrara 4108 3929 
Carlile 4299 4131 
Greenhorn 4622 4552 4554 4456 4497 4308 4452 4614 4352 4681 4612 4662 
Mowry 5123 5021 5014 4992 5033 4799 4928 5127 4866 5145 5140 5126 
lnyan Kara 5537 5418 5418 5370 5418 5200 5337 5528 5255 5552 5514 5523 
Swift 5996 5822 5953 5826 5890 5650 5788 5950 5650 5906 5985 5900 
Rierdon 6433 6311 6400 6262 6318 6085 6286 6386 6080 6433 6408 6387 
Dunham Salt Top 6791 6535 6484 6910 6863 
Dunham Salt Base 6854 6607 6570 6986 6972 
Saude 6889 6877 6890 6665 6750 6634 6790 6833 6593 7011 6839 6992 
Pine Salt 7068 7060 7078 6807 6900 6831 6975 7009 6757 7203 6977 7177 
Belfield 7158 7143 7116 6901 6981 6923 7058 7106 6855 7303 7058 7274 
Minnekahta 7378 7348 7329 7118 7222 7140 7257 7353 7095 7515 7300 7474 
Opeche 7424 7390 7372 7164 7272 7186 7294 7402 7142 7558 7344 7514 
Minnelusa 7749 7670 7697 7550 7548 7429 7570 7720 7463 7817 7740 7857 
Tyler 8168 8116 8101 7996 8010 7856 7923 8176 7918 8200 8146 8200 
Otter 8274 8219 8226 8130 8098 7967 8042 8250 8038 8339 8271 8330 
Kibbey SS 8460 8410 8420 8261 8296 8155 8236 8447 8196 8520 8424 8511 
Kibbey LS 8590 8542 8551 8380 8417 8283 8370 8575 8323 8652 8549 8644 
Kibbey SH 8645 8597 8604 8430 8470 8339 8428 8627 8374 8708 8600 8697 
Charles 8741 8696 8700 8524 8560 8434 8530 8719 8467 8812 8687 8791 
Ratel iffe 9206 9211 9195 8944 9009 8906 9071 9194 8928 9341 9115 9308 
BLCS 9263 9288 9262 8991 9060 8976 9146 9250 8987 9407 9162 9371 
Mission Canyon 9549 9522 9527 9293 9358 9231 9344 9522 9256 9641 9473 9647 
Fryburg 9620 9660 9619 9329 9400 9316 9476 9588 9332 9770 9507 9748 
Lodgepole 9963 9959 9660 9804 9924 9833 
Bakken 10738 10750 10397 10595 10679 10580 
Three Forks 10759 10782 10415 10630 10698 10594 
Birdbear 10974 11000 10616 10829 10912 10790 
Duperow 11056 11085 10690 10910 10987 10866 
Souris River 11368 11410 10986 11253 11286 11161 
Dawson Bay 11590 11502 
Prairie 11653 11576 
Winnipegosis 11738 11630 
Ashern 11839 11736 
Interlake 11957 11847 
Stonewall 12633 12589 
Stony Mountain 12762 12714 
Red River 12893 12843 
Rough lock 13410 
Icebox 13447 




NDGS Well No. 8220 8226 8234 8242 8251 8252 8254 8273 8274 8280 8281 8282 
Kel Ly Bushing 2520 2724 2239 2690 2334 2500 2458 2321 2500 2486 2412 2456 
Pierre 2029 1519 
Niobrara 4207 3767 
Carlile 4391 3935 
Greenhorn 4797 4728 4279 4683 4292 4450 4448 4246 4464 4421 4347 4394 
Mowry 5273 5254 4776 5217 4795 4986 4991 4778 4992 4950 4874 4924 
lnyan Kara 5661 5638 5177 5599 5216 5386 5393 5155 5386 5342 5273 5315 
Swift 6010 6088 5593 6074 5657 5786 5845 5650 5858 5823 5753 5797 
Rierdon 6508 6503 6081 6523 6103 6212 6283 6081 6287 6237 6186 6228 
Dunham Salt Top 6982 6926 6529 6617 
Dunham Salt Base 7077 6953 6563 6649 
Saude 7096 6975 6589 6968 6559 6670 6710 6490 6711 6659 6600 6647 
Pine Salt 7288 7123 6790 7130 6753 6840 6851 6620 6858 6786 6732 6770 
Belfield 7337 7226 6884 7202 6847 6949 6948 6700 6921 6870 6808 6872 
Minnekahta 7562 7471 7104 7456 7080 7195 7172 6938 7142 7110 7051 7093 
Opeche 7606 7520 7152 7505 7127 7240 7222 6988 7190 7158 7101 7140 
Minnelusa 7910 7818 7429 7761 7394 7550 7522 7312 7497 7498 7407 7420 
Tyler 8358 8287 7824 8244 7868 7971 7973 7764 7967 7947 7878 7913 
Otter 8474 8376 7930 8345 7970 8119 8100 7875 8090 8050 8035 8014 
Kibbey SS 8661 8561 8125 8528 8158 8268 8251 8044 8260 8217 8159 8192 
Kibbey LS 8797 8690 8252 8657 8284 8385 8377 8164 8380 8334 8273 8310 
Kibbey SH 8850 8742 8310 8709 8339 8437 8430 8217 8431 8382 8320 8359 
Charles 8947 8833 8405 8801 8437 8531 8518 8302 8521 8481 8420 8454 
Ratcliffe 9470 9297 8898 9262 8910 8987 8979 8736 8968 8883 8832 8870 
BLCS 9550 9350 8953 9322 8960 9036 9027 8783 9012 8933 8882 8919 
Mission Canyon 9854 9630 9197 9602 9200 9307 9323 9074 9308 9237 9178 9216 
Fryburg 9933 9700 9281 9673 9284 9383 9367 9113 9349 9277 9218 9257 
Lodgepole 10258 10020 9620 10000 9624 9680 
Bakken 11100 10802 10396 10792 10387 10431 
Three Forks 11160 10826 10407 10819 10401 10443 
Birdbear 11400 11041 10590 11042 10585 10639 
Duperow 11490 11123 10669 11126 10660 10716 
Souris River 11852 11426 10982 11427 11010 
Dawson Bay 12131 11614 11177 11634 
Prairie 12206 11671 11244 11693 
Winnipegosis 12276 11m 11327 11794 
Ashern 12396 11878 11418 11899 
Interlake 12536 11995 11524 12019 
Stonewall 13421 12679 12161 12737 
Stony Mountain 13558 12805 12273 12864 
Red River 13690 12937 12407 12996 
Rough lock 13563 
Icebox 13572 




NDGS 1,/ell No. 8290 8291 8303 8304 8306 8325 8328 8330 8333 8337 8340 8363 




Greenhorn 4637 4346 4560 4323 4440 4670 4286 4557 4464 4417 4522 4251 
Mowry 5167 4847 5106 4881 4980 5201 4824 5094 4997 4959 4979 4741 
lnyan Kara 5563 5248 5497 5281 5381 5580 5228 5466 5384 5370 5375 5170 
Swift 5976 5666 5948 5770 5882 5986 5720 5931 5810 5870 5910 5604 
Rierdon 6377 6083 6386 6178 6311 6404 6149 6354 6234 6298 6343 6035 
Dunham Salt Top 6807 6521 6831 6469 
Dunham Salt Base 6857 6630 6890 6537 
Saude 6875 6650 6800 6579 6757 6911 6583 6789 6644 6722 6826 6550 
Pine Salt 7043 6852 6933 6741 6903 7078 6723 6932 6804 6880 6984 6736 
Belfield 7129 6950 6993 6871 6984 7205 6800 7010 6921 6914 7081 6860 
Minnekahta 7373 7168 7229 7122 7207 7422 7032 7246 7159 7148 7293 7091 
Opeche 7420 7216 7275 7172 7257 7470 7080 7294 7206 7191 7339 7142 
Minnelusa m1 7503 7630 7442 7540 7762 7390 7603 7548 7530 7669 7375 
Tyler 8171 7891 8090 7913 7912 8251 7840 8119 8017 7928 8048 7830 
Otter 8292 8001 8197 8002 8103 8358 7970 8259 8156 8060 8173 7922 
Kibbey SS 8453 8193 8370 8168 8274 8533 8139 8396 8293 8229 8364 8112 
Kibbey LS 8578 8319 8487 8273 8405 8655 8264 8514 8415 8353 8491 8240 
Kibbey SH 8630 8375 8540 8323 8459 8706 8318 8568 8467 8407 8542 8296 
Charles 8724 8468 8628 8406 8550 8797 8411 8657 8555 8500 8638 8390 
Ratel iffe 9174 8952 9072 8744 8987 9261 8787 9108 9000 8890 9134 8868 
BLCS 9230 9023 9119 8776 9033 9313 8831 9156 9050 8933 9209 8917 
Mission Canyon 9517 9274 9427 9076 9290 9612 9090 9468 9367 9197 9472 9163 
Fryburg 9577 9333 9461 9104 9354 9648 9162 9505 9402 9264 9563 9243 
Lodgepole 9792 9690 9495 9840 9733 9600 9909 9580 
Bakken 10534 10586 10484 10698 10349 
Three Forks 10551 10452 10256 10606 10501 10339 10730 10364 
Birdbear 10754 10612 10413 10821 10716 10487 10951 10544 
Duperow 10832 10688 10486 10898 10793 10556 11037 10619 
Souris River 11128 10980 10769 11193 10837 11358 10923 
Dawson Bay 11145 10954 11604 11110 
Prairie 11187 11010 11678 11167 
1,/innipegosis 11281 11113 11749 11259 
Ashern 11366 11179 11851 11356 
Interlake 11445 11253 11952 11446 
Stonewall 11997 11800 12690 12098 
Stony Mountain 12093 11901 12818 12209 







NDGS Well No. 8385 8386 8387 8388 8391 8400 8415 8416 8417 8422 8430 8432 
Kelly Bushing 2389 2492 2516 2411 2589 2205 2510 2392 2604 2363 2270 2536 
Pierre 1550 1620 
Niobrara 3817 3837 
Carlile 4015 4013 
Greenhorn 4301 4405 4434 4326 4550 4343 4249 4370 4656 4420 4282 4504 
Mowry 4841 4942 4969 4860 5074 4851 4811 4903 5154 4920 4783 5054 
Inyan Kara 5219 5334 5359 5238 5445 5243 5212 5308 5550 5324 5181 5435 
Swift 5686 5791 5840 5680 5918 5739 5634 5745 5984 5780 5633 5873 
Rierdon 6110 6222 6259 6099 6337 6170 6038 6174 6415 6232 6071 6311 
Dunham Salt Top 6495 6632 6400 6865 
Dunham Salt Base 6520 6658 6456 6952 
Saude 6530 6637 6689 6543 6748 6679 6489 6598 6966 6691 6504 6721 
Pine Salt 6661 6780 6814 6706 6873 6850 6636 6777 7192 6859 6716 6846 
Belfield 6n8 6874 6895 6801 6983 6967 6746 6875 7287 6953 6811 6929 
Minnekahta 7019 7117 7138 7038 7219 7176 6982 7116 7504 7179 7036 7175 
Opeche 7067 7165 7187 7088 7266 7217 7028 7164 7553 7225 7083 7223 
Minnelusa 7417 7480 7510 7414 7633 7522 7353 7459 7854 7504 7390 7556 
Tyler 7873 7954 7967 7897 8118 7868 7839 7933 8246 7964 7821 8037 
Otter 79n 8060 8079 8008 8262 7983 8013 8356 8076 7933 8161 
Kibbey SS 8146 8228 8250 8159 8401 8182 8191 8548 8264 8126 8318 
Kibbey LS 8263 8345 8362 8273 8514 8311 8321 8671 8391 8251 8433 
Kibbey SH · 8314 8392 8409 8321 8566 8367 8374 8727 8446 8303 8483 
Charles 8410 8491 8508 8418 8657 8467 8466 8820 85/i1 8401 8574 
Ratel iffe 8794 8897 8916 8807 9068 8967 8913 9294 9009 8864 9007 
BLCS 8842 8944 8968 8861 9113 9031 8966 9368 9068 8922 9055 
Mission Canyon 9154 9253 9264 9167 9420 9250 9235 9626 9352 9203 9366 
Fryburg 9189 9288 9303 9209 9454 9361 9306 9685 9424 9279 9399 
Lodgepole 9787 9700 9645 9762 9620 9730 
Bakken 10531 104n 10398 10542 10396 10476 
Three Forks 10556 10493 10407 10566 10414 10491 
Birdbear 10749 10687 10604 10784 10699 
Duperow 10825 10764 106n 10870 10775 
Souris River 11131 11079 10979 11064 
Dawson Bay 11266 11303 11144 
Prairie 11338 11370 11192 
Winnipegosis 11458 11436 11290 
Ashern 11544 11530 11382 
Interlake 11640 11629 11493 
Stonewall 12236 12315 12117 
Stony Mountain 12350 12440 12231 







NDGS Well No. 8437 8456 8465 8468 8472 8474 8485 8487 8488 8490 8493 8537 
Kelly Bushing 2546 2550 2741 2357 2304 2173 2255 2344 2515 2285 2416 2544 
Pierre 1744 1545 
Niobrara 4018 3799 
Carlile 4222 3965 
Greenhorn 4484 4528 4729 4531 4373 4235 4480 4302 4462 4297 4601 4503 
Mowry 5022 5069 5251 5009 4869 4736 4951 4799 4990 4781 5087 5027 
Inyan Kara 5412 5453 5663 5400 5275 5141 5360 5223 5380 5181 5491 5419 
Swift 5863 5907 6070 5858 5698 5577 5830 5652 5851 5654 5938 5834 
Rierdon 6293 6353 6487 6364 6175 6011 6327 6081 6280 6095 6421 6237 
Dunham Salt Top 6904 6625 6463 6520 6889 6682 
Dunham Salt Base 6983 6699 6514 6569 6928 6694 
Saude 6705 6m 7001 6855 6719 6534 6819 6585 6702 6553 6950 6713 
Pine Salt 6834 6917 7177 7028 6831 6693 6990 6783 6847 6741 7112 6870 
Belfield 6910 6957 7300 7132 7026 6839 7080 6885 6914 6847 7210 6990 
Minnekahta 7150 7203 7521 7336 7237 7059 7278 7119 7159 7068 7416 7235 
Opeche 7194 7250 7565 7377 7283 7105 7318 7169 7211 7114 7453 7283 
Minnelusa 7543 7600 7888 7695 7566 7390 7592 7444 7515 7420 m9 7571 
Tyler 8020 8060 8324 8060 7951 7781 7951 7891 7966 7842 8092 8022 
Otter 8154 8164 8440 8204 8065 7890 8076 7986 8070 7951 8219 8152 
Kibbey SS 8293 8337 8602 8389 8259 8081 8268 8169 8244 8140 8406 8304 
Kibbey LS 8410 8454 8726 8521 8384 8208 8401 8301 8363 8267 8545 8433 
Kibbey SH 8462 8506 8781 8574 8440 8263 8458 8356 8416 8323 8600 8483 
Charles 8554 8593 8874 8674 8534 8358 8552 8451 8503 8420 8695 8576 
Ratcliffe 8974 9038 9340 9180 9003 8849 9100 8932 8949 8880 9213 9027 
BLCS 9023 9087 9400 9253 9085 8922 9150 8986 9000 8939 9275 9080 
Mission Canyon 9333 9400 9677 9470 9321 9149 9355 9248 9291 9210 9460 9364 
Fryburg 9368 9431 9751 9609 9429 9250 9471 9317 9333 9292 9596 9423 
Lodgepole 9765 10080 9941 9590 9824 9653 9940 
Bakken 10508 10854 10735 10366 10601 10420 10713 
Three Forks 10522 10871 10773 10379 10629 10438 10732 
Birdbear 10730 11079 10988 10827 10626 10929 
Duperow 10806 11154 11070 10904 10700 11007 
Souris River 11098 11405 11252 11009 11340 
Dawson Bay 11650 11499 11190 11588 
Prairie 11723 11569 11244 11652 
Winnipegosis 11795 11626 11333 11719 
Ashern 11894 11730 11433 11818 
Interlake 12010 11833 11528 11921 
Stonewall 12767 12549 12195 12623 
Stony Mountain 12892 12673 12319 12749 
Red River 13022 12803 12449 12873 
Rough lock 13620 13049 
Icebox 13644 13060 
Black Island 13762 13172 
Deadwood 13838 13227 
Precambrian 
186 
NDGS IJel l No. 8542 8554 8558 8564 8579 8582 8584 8596 8600 8602 8604 8609 
Kel Ly Bushing 2543 2639 2675 2250 2519 2712 2411 2338 2419 2166 2123 2234 
Pierre 2176 1911 1704 
Niobrara 4320 4020 3892 
Carlile 4529 4219 4093 
Greenhorn 4588 4577 4853 4301 4513 4602 4510 4281 4373 4229 4400 4301 
Mowry 5070 5096 5340 4781 5006 5155 4997 4791 4913 4712 4866 4794 
Inyan Kara 5472 5481 5729 5189 5406 5547 5382 5217 5304 5106 5257 5196 
Swift 5931 5890 6134 5681 5826 6035 5811 5660 5706 5540 5621 5637 
Rierdon 6370 6318 6590 6126 6247 6440 6301 6082 6130 5973 6120 6074 
Dunham Salt Top 6826 6743 7050 6683 6754 6499 6548 6422 6593 6536 
Dunham Salt Base 6881 6777 7069 6783 6821 6548 6592 6530 6691 6597 
Saude 6901 6793 7094 6604 6796 6817 6841 6590 6616 6550 6714 6618 
Pine Salt 7067 6967 7270 6761 6990 6948 7010 6750 6774 6760 6900 6732 
Belfield 7223 7053 7371 6910 7110 7120 7151 6830 6895 6863 7020 6922 
Minnekahta 7433 7300 7601 7126 7338 7307 7370 7047 7134 7082 7230 7142 
Opeche 7480 7348 7649 7174 7388 7347 7418 7090 7178 7131 7270 7186 
Minnelusa 7756 7686 7950 7491 7669 7489 7700 7413 7491 7436 7549 7469 
Tyler 8160 8162 8489 7893 8080 8064 8082 7833 7927 7819 7941 7869 
Otter 8273 8261 8599 8012 8197 8163 8209 7966 8005 7937 8074 7976 
Kibbey SS 8461 8435 8780 8204 8373 8319 8400 8124 8206 8127 8253 8162 
Kibbey LS 8590 8556 8907 8330 8506 8416 8529 8253 8333 8252 8382 8293 
Kibbey SH 8644 8610 8956 8382 8560 8451 8581 8306 8385 8309 8439 8349 
Charles 8735 8701 9046 8480 8658 8557 8671 8400 8480 8402 8540 8443 
Ratel i ffe 9214 9154 9490 8941 9132 8825 9154 8853 8939 8886 9050 8924 
BLCS 9291 9201 9558 9009 9189 8853 9229 8904 8991 8950 9106 9001 
Mission Canyon 9541 9506 9871 9270 9458 9149 9463 9147 9259 9209 9370 9230 
Fryburg 9631 9550 9921 9337 9542 9170 9570 9229 9334 9299 9511 9333 
Lodgepole 9970 9886 10260 9707 9881 9497 9562 9640 9846 9672 
Bakken 10751 10633 11069 10493 10654 10424 10681 10452 
Three Forks 10769 10650 11107 10513 10671 10223 10330 10445 10740 10470 
Birdbear 10972 10864 11350 10725 10879 10400 10509 10971 10670 
Duperow 11050 10941 11439 10802 10957 10468 10581 11063 10748 
Souris River 11242 11773 11269 10736 10877 11422 11064 
Dawson Bay 11421 12008 10850 11049 11709 
Prairie 11468 12080 10900 11091 11791 
Winnipegosis 11574 12172 11017 11189 11850 
Ashern 11673 12288 11061 11276 11976 
Interlake 11783 12414 11110 11358 12102 
Stonewall 12422 13202 11632 11986 12941 
Stony Mountain 12535 13337 11746 12098 13079 







NDGS \lel l No. 8615 8651 8656 8667 8668 8671 8683 8695 8705 8708 8710 8723 




Greenhorn 4700 4411 4833 4661 4646 4310 4719 4582 4393 4660 4372 4314 
Mowry 5200 4880 5300 5155 5120 4793 5237 5080 4886 5130 4870 4810 
lnyan Kara 5620 5293 5707 5561 5521 5196 5616 5472 5290 5530 5269 5234 
Swift 6117 5799 6156 6086 5931 5658 6054 5875 5711 5956 5723 5661 
Rierdon 6580 6247 6609 6529 6433 6101 6500 6344 6151 6411 6159 6093 
Dunham Salt Top 6907 6793 6572 6864 6608 6507 
Dunham Salt Base 6950 6892 6660 6943 6681 6579 
Saude 7067 6707 7104 7039 6978 6572 6950 6900 6674 6969 6707 6598 
Pine Salt 7221 6900 7241 7227 7150 6752 7122 7121 6830 7131 6911 6794 
Belfield 7311 6990 7340 7248 7242 6833 7198 7244 6973 7226 7020 6875 
Minnekahta 7511 7208 7587 7447 7447 7056 7451 7450 7197 7451 7240 7101 
Opeche 7551 7255 7632 7483 7489 7102 7502 7494 7245 7499 7291 7145 
Minnelusa 7821 7577 7910 7806 7797 7398 7807 7760 7554 7790 7540 7460 
Tyler 8189 7986 8445 8130 8185 7848 8289 8163 7976 8229 7942 7891 
Otter 8320 8102 8549 8259 8303 7958 8383 8280 8080 8352 8062 8018 
Kibbey SS 8511 8292 8733 8452 8490 8149 8566 8465 8270 8533 8250 8184 
Kibbey LS 8645 8420 8860 8583 8626 8274 8692 8596 8397 8664 8378 8310 
Kibbey SH 8700 8473 8910 8640 8680 8330 8744 8651 8451 8713 8434 8366 
Charles 8794 8571 9011 8734 8780 8422 8838 8746 8548 8809 8531 8458 
Ratel iffe 9301 9033 9470 9252 9288 8872 9301 9220 9036 9283 9001 8922 
BLCS 9360 9103 9539 9316 9360 8938 9351 9294 9090 9347 9075 8975 
Mission Canyon 9555 9366 9840 9510 9574 9206 9633 9551 9356 9644 9336 9232 
Fryburg 9691 9429 9917 9641 9709 9289 9703 9599 9428 9726 9423 9307 
Lodgepole 10034 9790 9984 10050 9767 10046 9762 9643 
Bakken 10808 10582 10760 10849 10537 10550 10411 
Three Forks 10822 10601 10780 10887 10547 10569 10427 
Birdbear 11018 10812 10975 11101 10750 10774 
Duperow 11099 10890 11056 11182 10826 10853 
Souris River 11421 11391 11521 11133 11172 
Dawson Bay 11663 11640 11777 11332 
Prairie 11729 11706 11850 11390 
\linnipegosis 11792 11768 11910 11477 
Ashern 11889 11866 12018 11578 
Interlake 11982 11970 12134 11679 
Stonewall 12680 12680 12909 12348 
Stony Mountain 12803 12805 13041 12464 







NOGS Well No. 8733 8741 8743 8760 8762 8782 8811 8827 8829 8830 8853 8854 




Greenhorn 4279 4518 4718 4884 4429 4510 4502 4584 4220 4656 4611 4492 
Mowry 4767 5050 5248 5357 4899 4952 4963 5106 4723 5121 5110 4943 
Inyan Kara 5163 5434 5630 5751 5311 5354 5376 5485 5126 5530 5521 5353 
Swift 5630 5891 6059 6160 5758 5839 5839 5950 5549 5922 5969 5839 
Rierdon 6073 6333 6473 6589 6250 6315 6320 6370 5996 6383 6408 6318 
Dunham Salt Top 6538 6893 7020 6431 6856 6847 
Dunham Salt Base 6566 6956 7117 6514 6953 6851 
Saude 6586 6739 6977 7140 6770 6816 6809 6800 6539 6972 6876 6819 
Pine Salt 6790 6876 7143 7322 6946 6983 6960 6922 6721 7169 7063 7000 
Belfield 6891 6995 7211 7388 7032 7060 7066 7036 6848 7246 7162 7059 
Minnekahta 7112 7232 7460 7631 7237 7276 7281 7267 7062 7464 7380 7277 
Opeche 7161 7279 7508 7680 7274 7320 7327 7310 7111 7509 7429 7324 
Minnelusa 7478 7600 7830 7992 7557 7652 7647 7670 7399 7831 7741 7633 
Tyler 7868 8085 8299 8511 7905 8032 8030 8114 7776 8254 8159 8032 
Otter 7984 8202 8410 8630 8023 8153 8169 8231 7884 8378 8269 8157 
Kibbey SS 8178 8364 8577 8816 8217 8340 8349 8390 8070 8562 8457 8335 
Kibbey LS 8302 8482 8703 8940 8352 8471 8476 8512 8202 8693 8582 8474 
Kibbey SH 8357 8534 8756 8989 8410 8526 8533 8564 8259 8744 8637 8528 
Charles 8455 8626 8847 9085 8510 8619 8621 8652 8353 8841 8733 8620 
Ratel iffe 8940 9053 9300 9530 9053 9119 9119 9076 8831 9283 9198 9113 
BLCS 9012 9095 9352 9600 9127 9198 9197 9132 8900 9343 9258 9183 
Mission Canyon 9266 9399 9620 9926 9329 9458 9458 9437 9152 9645 9544 9451 
Fryburg 9353 9433 9696 9981 9457 9549 9550 9473 9240 9701 9590 9542 
Lodgepole 9696 9794 9803 9581 
Bakken 10480 10588 10543 10354 
Three Forks 10502 10621 10560 10369 
Birdbear 10718 10827 10753 
Duperow 10792 10907 10826 
Souris River 11247 11118 






Stony Mountain 12714 







NDGS Well No. 8864 8866 8869 8874 8881 8885 8929 8931 8937 8947 8948 8951 




Greenhorn 4889 4775 4599 4859 4761 4436 4571 4853 4780 4418 4766 
Mowry 5360 5300 5090 5322 5218 4930 5073 5330 5310 4970 5295 
Inyan Kara 5747 5681 5483 5707 5620 5327 5469 5732 5680 5344 5673 
Swift 6173 6131 5947 6049 6060 5753 5889 6079 6101 5786 6143 
Rierdon 6593 6592 6374 6553 6508 6180 6323 6578 6513 6220 6592 
Dunham Salt Top 6820 7028 6971 6620 6n6 7040 6931 
Dunham Salt Base 6912 7140 7026 6691 6863 7139 7030 
Saude 7201 7042 6920 7161 7044 6711 6890 7160 7052 6622 7026 
Pine Salt 7371 7203 7096 7341 7213 6908 7051 7330 7211 6760 7188 
Belfield 7445 7291 7241 7379 7305 7048 7192 7446 7315 6836 7243 
Minnekahta 7666 7513 7460 7601 7530 7251 7410 7651 7550 7073 7488 
Opeche n12 7563 7508 7645 7579 7298 7458 7694 7599 7117 7537 
Minnelusa 8010 7832 n66 7990 7874 7573 7762 7990 7963 7500 7847 
Tyler 8468 8324 8163 8460 8311 8003 8151 8381 8449 7966 8332 
Otter 8596 8420 8281 8576 8436 8110 8263 8504 8568 8110 8436 
Kibbey SS 8779 8603 8470 8760 8615 8297 8450 8696 8728 8241 8609 
Kibbey LS 8913 8732 8598 8898 8750 8426 8579 8825 8849 8361 8736 
Kibbey SH 8965 8782 8651 8949 8800 8482 8633 8879 8901 8413 8788 
Charles 9058 88n 8749 9041 8893 8575 8730 8979 8990 8503 8882 
Ratel i ffe 9588 9339 9222 9574 9362 9038 9203 9499 9440 8909 9334 
BLCS 9647 9396 9299 9640 9424 9093 9273 9571 9503 8952 9386 
Mission Canyon 9957 9675 9540 9952 9726 9373 9511 9828 9828 9256 
Fryburg 10019 9749 9641 10019 9800 9446 9618 9920 9861 9290 
Lodgepole 10360 10076 9982 10355 9786 9960 10252 10196 9619 
Bakken 11200 10860 10768 11210 10556 10732 11092 10974 10359 
Three Forks 11258 10883 10784 11280 10571 10749 11139 11001 10374 
Birdbear 11500 11100 10987 11524 1on9 11371 11229 105n 
Duperow 11593 11186 11063 11620 10855 11457 11311 10653 
Souris River 11484 11379 11374 11989 11164 11622 10943 
Dawson Bay 11597 12279 11809 
Prairie 11660 12360 11867 
Winnipegosis 11731 12464 11984 
Ashern 11827 12592 12099 
Interlake 11926 12734 12221 
Stonewall 12611 13651 12920 
Stony Mountain 12730 13784 13039 







NDGS Well No. 8958 8962 8972 9005 9007 9033 9070 9071 9078 9079 9087 9120 
Kelly Bushing 2494 2480 2673 2361 2233 2470 2734 2757 2444 2387 2720 2555 
Pierre 1849 2060 1691 
Niobrara 4054 4209 3854 
Carlile 4263 4393 4020 
Greenhorn 4412 4467 4708 4574 4289 4401 4734 4724 4466 4424 4769 4408 
Mowry 4952 4992 5241 5037 4785 4908· 5273 5258 4962 4920 5309 4959 
Inyan Kara 5343 5402 5621 5458 5174 5333 5656 5635 5357 5330 5686 5359 
Swift 5787 5806 6086 5893 5603 5803 6072 6100 5768 5788 6130 5852 
Rierdon 6216 6226 6518 6326 6034 6237 6513 6533 6250 6230 6560 6278 
Dunham Salt Top 6650 6928 6784 6474 6650 6707 
Dunham Salt Base 6707 6934 6880 6591 6670 6759 
Saude 6625 6726 6952 6900 6613 6710 6939 6948 6779 6685 6979 6708 
Pine Salt 6778 6913 7128 7070 6773 6867 7105 7102 6976 6879 7139 6866 
Belfield 6862 7019 7218 7186 6910 6939 7205 7148 7087 6966 7229 6915 
Minnekahta 7102 7238 7467 7398 7127 7166 7446 7381 7301 7190 7458 7144 
Opeche 7145 7283 7519 7440 7175 7210 7490 7430 7349 7238 7501 7190 
Minnelusa 7500 7619 7799 7746 7456 7520 7853 7813 7629 7548 7835 7508 
Tyler 7943 8048 8269 8200 7870 7956 8336 8268 7976 7984 8339 7908 
Otter 8083 8164 8368 8326 7990 8160 8440 8370 8127 8096 8458 8037 
Kibbey SS 8215 8327 8549 8510 8179 8246 8600 8550 8321 8283 8621 8209 
Kibbey LS 8333 8452 8678 8640 8309 8371 8713 8666 8452 8410 8737 8333 
Kibbey SH 8386 8509 8730 8694 8361 8426 8764 8719 8509 8463 8788 8385 
Charles 8475 8606 8823 8796 8454 8520 8857 8805 8600 8560 8881 8480 
Ratcliffe 8900 9069 9286 9224 8932 8977 9262 9242 9093 9035 9280 8882 
BLCS 8940 9126 9344 9289 9001 9030 9310 9290 9150 9097 9335 8926 
Miss ion Canyon 9241 9394 9626 9583 9266 9270 9618 9610 9377 9366 9646 9189 
Fryburg 9276 9471 9693 9657 9329 9350 9649 9644 9481 9449 9675 9258 
Lodgepole 9797 10021 9996 9695 9684 9978 9812 10006 9593 
Bakken 10802 10790 10480 10719 10598 10753 
Three Forks 10827 10828 10499 10447 10739 10608 10779 10339 
Birdbear 11046 11051 10709 10620 10945 10796 10998 10488 
Duperow 11129 11134 10783 10693 11019 10875 11074 10559 
Souris River 11422 11463 11110 10987 11310 11367 10841 
Dawson Bay 11713 11160 11446 11503 10960 
Prairie 11785 11203 11513 11577 11020 
Winnipegosis 11862 11302 11632 11696 11124 
Ashern 11968 11389 11718 11792 11190 
Interlake 12082 11478 11808 11900 11266 
Stonewall 12830 12084 12407 12517 11809 
Stony Mountain 12961 12193 12524 12638 11910 
Red River 13090 12328 12653 12767 12048 
Rough lock 13702 13243 
Icebox 13727 13255 




NDGS IJel l No. 9121 9122 9134 9145 9175 9182 9183 9186 9214 9215 9216 9218 
Kel Ly Bushing 2303 2423 2591 2421 2741 2308 2310 2318 2268 2359 2274 2493 
Pierre 2080 
Niobrara 4250 
Carli le 4461 
Greenhorn 4294 4386 4773 4479 4706 4322 4310 4493 4296 4379 4296 4457 
Mowry 4794 4906 5254 4970 5225 4817 4804 4968 4786 4864 4792 4993 
Inyan Kara 5209 5315 5670 5368 5604 5230 5200 5354 5201 5272 5189 5400 
Swift 5613 5713 6093 5788 6048 5665 5637 5766 5628 5738 5644 5883 
Rierdon 6044 6142 6552 6268 6486 6098 6060 6260 6060 6169 6089 6317 
Dunham Salt Top 6484 6572 7000 6696 6540 6500 6719 
Dunham Salt Base 6542 6612 7038 6802 6552 6568 6783 
Saude 6558 6628 7055 6821 6901 6562 6593 6813 6523 6630 6552 6767 
Pine Salt 6719 6830 7217 6989 7047 6764 6780 6987 6701 6821 6739 6910 
Belfield 6873 6917 7345 7130 7122 6858 6877 7098 6828 6925 6840 6967 
Minnekahta 7094 7137 7574 7350 7350 7077 7092 7305 7050 7150 7066 7200 
Opeche 7142 7184 7620 7397 7400 7125 7142 7349 7096 7195 7115 7249 
Minnelusa 7443 7530 7922 7669 7761 7447 7440 7642 7387 7500 7411 7537 
Tyler 7855 7971 8340 8060 8277 7876 7879 8021 7840 7923 7850 7981 
Otter 7960 8121 8454 8180 8342 7999 7986 8159 7950 8034 7955 8150 
Kibbey SS 8149 8253 8639 8369 8547 8174 8171 8347 8138 8220 8143 8277 
Kibbey LS 8279 8377 8770 8495 8665 8303 8304 8479 8267 8352 8277 8402 
Kibbey SH 8332 8432 8820 8549 8718 8359 8360 8532 8323 8407 8331 8457 
Charles 8430 8528 8912 8642 8806 8453 8451 8633 8418 8500 8431 8546 
Ratcliffe 8911 8981 9381 9121 9244 8924 8930 9144 8882 8970 8904 8978 
BLCS 8970 9036 9450 9202 9283 8983 8986 9229 8941 9033 8963 9022 
Mission Canyon 9240 9304 9750 9440 9610 9248 9250 9444 9206 9300 9229 9284 
Fryburg 9313 9378 9816 9538 9647 9333 9310 9579 9290 9384 9287 9351 
Lodgepole 9650 9710 10144 9879 9982 9911 9682 
Bakken 10421 10481 10952 10660 10728 10708 10448 
Three Forks 10435 10496 10989 10679 10748 10745 10450 
Birdbear 10630 11212 10882 10967 10962 10636 
Duperow 11298 10960 11046 11045 10709 
Souris River 11621 11276 10994 






Stony Mountain 13148 







NDGS Well No. 9224 9227 9228 9242 9247 9252 9253 9262 9271 9288 9294 9295 
Kelly Bushing 2266 2298 2595 2655 2448 2293 2442 2660 2324 2401 2286 2451 
Pierre 2109 1710 
Niobrara 4249 3991 
Carlile 4447 4196 
Greenhorn 4287 4461 4628 4807 4430 4520 4637 4600 4368 4496 4319 4483 
Mowry 4n4 4961 5137 5336 4924 5008 5107 5136 4880 4972 4802 4966 
Inyan Kara 5206 5366 5540 5717 5342 5410 5508 5538 5280 5368 5200 5380 
Swift 5653 5852 5919 6150 5762 5894 5903 5995 5694 5862 5658 5860 
Rierdon 6086 6313 6329 6593 6193 6343 6400 6410 6120 6285 6081 6298 
Dunham Salt Top 6526 6756 6619 6881 6564 6730 6523 
Dunham Salt Base 6615 6908 6699 6951 6653 6n8 6570 
Saude 6631 6794 6920 7025 6723 6850 6975 6842 6680 6800 6590 6755 
Pine Salt 6835 6956 7118 71n 6915 7010 7169 6983 6871 6960 6799 6940 
Belfield 6932 7068 7209 7185 7004 7130 7255 7059 6962 7073 6878 7024 
Minnekahta 7155 7278 7435 7399 7222 7321 7460 7304 7180 7286 7100 7243 
Opeche 7206 7318 7482 7446 7268 7360 7500 7353 7226 7329 7145 7292 
Minnelusa 7473 7604 7820 7820 7605 76n 7809 no6 7500 7661 7450 7600 
Tyler 7875 7971 8240 8350 8037 8012 8181 8140 7922 8064 7870 8024 
Otter 7990 8094 8349 8480 8138 8141 8310 8243 8034 8191 79n 8134 
Kibbey SS 8171 8291 8530 8642 8326 8333 8490 8416 8219 8386 8168 8321 
Kibbey LS 8296 8421 8660 8763 8454 8464 8622 8533 8351 8512 8293 8453 
Kibbey SH 8350 8478 8713 8811 8511 8520 8679 8582 8409 8567 8350 8509 
Charles 8444 8576 8811 8909 8603 8619 8n6 8669 8501 8667 8444 8602 
Ratel i ffe 8931 9081 9268 9337 9073 9151 9280 9108 8987 9130 8926 9073 
BLCS 8980 9140 9320 9392 9131 9218 9344 9157 9058 9200 8990 9138 
Mission Canyon 9220 9359 9608 9718 9409 9410 9578 9457 9299 9468 9250 9401 
Fryburg 9301 9471 9678 9744 9480 9547 9712 9500 9388 9557 9334 9460 
Lodgepole 9640 9815 10012 10080 9888 10050 9720 9895 9678 
Bakken 10409 10594 10806 10851 10661 10849 10500 10693 10450 
Three Forks 10414 10611 10831 10882 10691 10889 10514 10722 10469 
Birdbear 10810 11049 11121 10900 11108 10711 
Duperow 10884 11130 11207 10980 11190 10790 
Souris River 11208 11436 11512 11327 11524 11103 
Dawson Bay 11450 11687 11570 
Prairie 11515 11743 11641 
Winnipegosis 11579 11862 11700 
Ashern 11676 11970 11806 
Interlake 11791 12079 11913 
Stonewall 12483 12754 12650 
Stony Mountain 12610 12871 12788 







NDGS Well No. 9297 9312 9321 9329 9338 9340 9347 9351 9368 9369 9371 9379 




Greenhorn 4335 4675 4747 4358 4427 4261 4272 4731 4666 4490 4539 
Mowry 4810 5210 5283 4865 4971 4749 4760 5267 5198 5018 4998 
Inyan Kara 5201 5588 5679 5290 5361 5168 5580 5175 5645 5588 5413 5406 
Swift 5639 5953 6132 5707 5826 5608 6058 5603 6043 5942 5862 5888 
Rierdon 6074 6373 6572 6128 6249 6038 6469 6068 6471 6371 6284 6330 
Dunham Salt Top 6523 6780 6544 6475 6519 6885 6761 6793 
Dunham Salt Base 6626 6887 6610 6557 6593 6916 6871 6821 
Saude 6655 6914 7020 6630 6654 6570 6821 6616 6921 6881 6709 6830 
Pine Salt 6819 7076 7200 6820 6797 6767 6937 6810 7110 7052 6843 7025 
Belfield 6954 7155 7254 6917 6860 6866 7062 6896 7201 7126 6956 7120 
Minnekahta 7175 7385 7493 7142 7108 7090 7304 7119 7431 7353 7199 7335 
Opeche 7221 7433 7541 7185 7156 7139 7343 7167 7479 7403 7248 7380 
Minnelusa 7516 7807 7845 7497 7479 7398 7698 7449 7832 ms 7580 7709 
Tyler 7908 8245 8325 7940 7949 7831 8155 7863 8343 8250 8010 8099 
Otter 8025 8351 8401 8052 8104 7932 8256 7981 8446 8344 8147 8216 
Kibbey SS 8218 8529 8603 8215 8227 8125 8419 8169 8621 8520 8299 8409 
Kibbey LS 8344 8654 8730 8342 8348 8250 8511 8297 8735 8642 8422 8535 
Kibbey SH 8398 8705 8781 8398 8401 8304 8546 8353 8785 8695 8479 8590 
Charles 8493 8796 8881 8490 8489 8397 8651 8447 8871 8781 8567 8684 
Ratel i ffe 8971 9258 9319 8955 8950 8886 8940 8921 9319 9239 9023 9180 
BLCS 9050 9308 9374 9006 8999 8938 8976 8990 9378 9291 9078 9252 
Mission Canyon 9289 9606 9654 9254 9298 9180 9264 9244 9691 9600 9378 9514 
Fryburg 9388 9653 9724 9341 9340 9264 9293 9337 9722 9636 9423 9607 
Lodgepole 9730 10056 9667 9602 9674 
Bakken 10510 10836 10441 10367 10463 
Three Forks 10530 10859 10452 10379 10483 
Birdbear 10736 11073 10565 10698 
Duperow 10811 11153 10640 10775 
Souris River 11134 11458 10948 11091 
Dawson Bay 11365 11662 11139 
Prairie 11429 11722 11193 
Winnipegosis 11498 11820 11283 
Ashern 11599 11925 11382 
Interlake 11709 12050 11473 
Stonewall 12410 12753 12117 
Stony Mountain 12525 12881 12230 







NDGS Well No. 9389 9399 9411 9425 9426 9428 9432 9434 9437 9442 9443 9444 




Greenhorn 4457 4598 4574 4597 4639 4440 4352 4806 4028 4708 4600 4400 
Mowry 4992 5091 5117 5097 5123 4919 4852 5262 4586 5189 5101 4922 
lnyan Kara 5374 5490 5507 5496 5529 5323 5269 5661 5002 5601 5500 5311 
Swift 5820 5924 5958 5931 5989 5747 5705 6133 5431 6036 5924 5793 
Rierdon 6261 6370 6403 6378 6416 6172 6130 6570 5836 6451 6368 6189 
Dunham Salt Top 6834 6813 6864 6620 6575 7037 6900 6808 
Dunham Salt Base 6864 6899 6933 6683 6580 7057 6992 6901 
Saude 6672 6887 6820 6923 6959 6708 6606 7079 6241 7012 6920 6640 
Pine Salt 6803. 7050 6962 7080 7115 6852 6800 7253 6455 7221 7074 6792 
Belfield 6901 7193 7000 7228 7273 7003 6906 7348 6576 7322 7237 6844 
Minnekahta 7097 7413 7239 7449 7488 7223 7130 7572 6824 7539 7454 7077 
Opeche 7140 7459 7286 7498 7533 7268 7178 7614 6870 7587 7502 7126 
Minnelusa 7481 m1 7631 7782 7831 7564 7509 7908 7176 7890 7793 7430 
Tyler 7997 8170 8102 8176 8226 8015 7940 8431 7710 8286 8183 7878 
Otter 8191 8290 8206 8289 8340 8116 8046 8550 8397 8297 8025 
Kibbey SS 8278 8479 8378 8478 8525 8300 8233 8734 8580 8484 8179 
Kibbey LS 8387 8604 8498 8604 8654 8431 8360 8868 8712 8611 8302 
Kibbey SH 8440 8657 8552 8661 8710 8486 8412 8918 8768 8666 8353 
Charles 8532 8752 8641 8754 8801 8586 8509 9021 8866 8762 8441 
Ratel iffe 8928 9238 9097 9235 9279 9048 8961 9434 9341 9230 8881 
BLCS 8980 9311 9147 9313 9349 9101 9016 9501 9405 9300 8938 
Mission Canyon 9290 9570 9455 9550 9610 9386 9305 9807 9668 9549 9232 
Fryburg 9322 9656 9494 9651 9700 9453 9373 9858 9757 9650 9274 
Lodgepole 9998 9992 10042 9718 10217 10099 9991 
Bakken 10783 10826 10490 11049 10876 10769 
Three Forks 10809 10841 10509 11098 10894 10783 
Birdbear 11020 10722 11339 
Duperow 11104 10802 11430 
Souris River 11428 11784 






Stony Mountain 13436 







NDGS Well No. 9445 9453 9461 9483 9486 9492 9501 9514 9515 9516 9524 9534 
Kelly Bushing 2674 2368 2680 2341 2695 2247 2427 2484 2450 2538 2261 2641 
Pierre 2172 1783 
Niobrara 4322 4017 
Carlile 4537 4171 
Greenhorn 4645 4457 4848 4429 4645 4288 4659 4441 4459 4719 4319 4562 
Mowry 5177 4908 5325 4910 5185 4770 5111 4973 4955 5207 4790 5091 
lnyan Kara 5556 5317 5729 5302 5582 5176 5531 5366 5363 5610 5200 5495 
Swift 6019 5761 6129 5793 6041 5624 5986 5858 5825 6057 5713 5991 
Rierdon 6451 6240 6590 6240 6457 6056 6479 6281 6257 6480 6149 6424 
Dunham Salt Top 6683 7029 6502 6940 6699 
Dunham Salt Base 6749 7044 6541 7003 6770 
Saude 6870 6767 7066 6729 6870 6560 7026 6696 6791 7000 6620 6870 
Pine Salt 7020 6928 7240 6880 6990 6770 7214 6856 7000 7152 6772 7040 
Belfield 7081 7041 7330 6997 7118 6868 7310 6924 7094 7270 6912 7100 
Minnekahta 7297 7267 7573 7215 7339 7076 7507 7147 7308 7489 7135 7321 
Opeche 7345 7312 7623 7261 7386 7122 7541 7195 7354 7535 7183 7368 
Minnelusa 7723 7619 7938 7572 7710 7450 m9 7517 7630 7859 7517 7654 
Tyler 8180 8060 8430 8011 8180 7849 8105 7967 7979 8294 7920 8019 
Otter 8294 8184 8545 8138 8283 7960 8250 8081 8138 8411 8039 8224 
Kibbey SS 8464 8373 8730 8326 8459 8149 8441 8252 8317 8595 8230 8398 
Kibbey LS 8582 8502 8856 8457 8574 8277 8578 8369 8448 8727 8359 8521 
Kibbey SH 8634 8557 8906 8510 8627 8333 8633 8423 8502 am 8411 8576 
Charles 8720 8653 9000 8606 8713 8427 8743 8519 8599 8875 8503 8669 
Ratel iffe 9172 9091 9458 9056 9153 8906 9281 8935 9095 9320 8964 9104 
BLCS 9220 9159 9524 9130 9203 8967 9345 8980 9150 9383 9038 9154 
Mission Canyon 9529 9439 9823 9400 9503 9222 9545 9276 9393 9674 9300 9391 
Fryburg 9564 9516 9897 9484 9547 9289 9662 9316 9477 9740 9390 9474 
Lodgepole 9860 10231 9825 9650 10015 9806 10079 9730 9810 
Bakken 10648 11038 10611 10431 10799 10589 10871 10515 
Three Forks 10677 11077 10640 10449 10831 10599 10902 10537 10569 
Birdbear 10896 11310 10859 10652 11029 10787 11122 10738 
Duperow 10980 11402 10941 10732 11108 10866 11206 10809 
Souris River 11738 11259 11045 11452 11533 11105 
Dawson Bay 11983 11702 11m 11267 
Prairie 12051 11770 11841 11310 
Winnipegosis 12144 11829 11922 11404 
Ashern 12252 11933 12030 11488 
Interlake 12369 12041 12140 11555 
Stonewall 13176 12751 12890 12147 
Stony Mountain 13306 12878 13017 12251 







NDGS Well No. 9561 9567 9569 9577 9578 9581 9585 9598 9607 9609 9616 9626 




Greenhorn 4588 4422 4772 4545 4559 4507 4362 4441 4361 4711 4432 4603 
Mowry 5060 4911 5254 5020 5049 4993 4851 4940 4830 5240 4927 5080 
lnyan Kara 5472 5321 5640 5439 5457 5393 5267 5354 5249 5617 5326 5489 
Swift 5975 5770 6090 5929 5956 5876 5689 5779 5726 6090 5756 5970 
Rierdon 6420 6202 6578 6371 6396 6323 6121 6216 6158 6533 6186 6413 
Dunham Salt Top 6664 6600 6623 
Dunham Salt Base 6748 6634 6750 
Saude 6880 6669 7049 6841 6859 6800 6604 6m 6660 6958 6770 6873 
Pine Salt 7088 6851 7240 7033 7046 6989 6792 6930 6812 7100 6933 7059 
Belfield 7128 6953 7355 7088 7084 7076 6893 7074 6943 7121 7072 7150 
Minnekahta 7340 7173 7576 7306 7301 7291 7116 7290 7167 7363 7292 7361 
Opeche 7390 7221 7619 7354 7350 7335 7162 7337 7216 7414 7340 7410 
Minnelusa 7723 7561 7902 7690 7669 7637 7493 7620 7500 mo 7630 7729 
Tyler 8139 7980 8321 8101 8102 8050 7914 7969 7951 8233 8024 8159 
Otter 8246 8084 8433 8213 8213 8161 8015 8112 8069 8322 8143 8269 
Kibbey SS 8434 8273 8617 8403 8400 8351 8207 8310 8259 8514 8332 8460 
Kibbey LS 8564 8402 8748 8533 8530 8480 8334 8437 8385 8631 8457 8590 
Kibbey SH 8620 8457 8799 8589 8581 8534 8390 8491 8440 8685 8511 8646 
Charles 8715 8554 8892 8683 8681 8628 8486 8585 8533 8774 8605 8739 
Ratel i ffe 9181 9014 9376 9140 9141 9109 8950 9080 8990 9226 9078 9209 
BLCS 9240 9070 9439 9202 9200 9170 9006 9138 9056 9270 9158 9270 
Mission Canyon 9500 9351 9733 9470 9470 9430 9282 9360 9320 9580 9416 9533 
Fryburg 9569 9421 9801 9555 9530 9492 9354 9468 9409 9616 9502 9600 
Lodgepole 9760 10139 9691 9946 9963 
Bakken 10530 10930 10467 10695 10749 
Three Forks 10550 10965 10485 10710 
Birdbear 10760 11188 10690 10919 
Duperow 10839 11269 10m 10997 
Souris River 11151 11596 11082 11292 






Stony Mountain 13089 







NDGS lolell No. 9641 9643 9646 9680 9711 9728 9762 9772 9806 9811 9819 9825 




Greenhorn 4397 4525 4611 4543 4261 4673 4734 4491 4780 4568 4211 4481 
Mowry 4898 4987 5152 5034 4745 5208 5211 4974 5257 5040 4781 5021 
lnyan Kara 5291 5391 5528 5426 5151 5594 5610 5381 5672 5463 5180 5419 
Swift 5728 5867 5981 5909 5602 5989 6021 5885 6090 5900 5633 5893 
Rierdon 6189 6293 6365 6361 6045 6413 6449 6330 6501 6400 6050 6320 
Dunham Salt Top 6618 6748 6742 6490 6813 6897 6962 6878 
Dunham Salt Base 6651 6818 6800 6498 6909 7001 7067 6920 
Saude 6671 6839 6817 6859 6520 6933 7023 6787 7088 6944 6457 6750 
Pine Salt 6863 7002 6963 7030 6722 7100 7200 6977 7249 7136 6648 6900 
Belfield 6948 7118 7047 7146 6816 7204 7300 7023 7334 7236 6802 6970 
Minnekahta 7170 7331 7278 7347 7034 7447 7510 7241 7545 7431 7065 7186 
Opeche 7219 7376 7321 7386 7081 7496 7549 7287 7584 7465 7117 7236 
Minnelusa 7530 7688 7673 7701 7402 7807 7871 7623 7888 7716 7260 7540 
Tyler 7961 8064 8140 8040 7810 8290 8311 8033 8369 8033 7827 7973 
Otter 8070 8184 8273 8168 7914 8384 8417 8141 8470 8180 7914 8112 
Kibbey SS 8256 8376 8420 8360 8103 8560 8599 8330 8657 8361 8079 8279 
Kibbey LS 8387 8505 8542 8491 8232 8684 8732 8461 8786 8499 8183 8402 
Kibbey SH 8440 8559 8590 8548 8288 8736 8783 8517 8839 8556 8230 8453 
Charles 8534 8650 8678 8644 8386 8827 8877 8612 8931 8661 8310 8543 
Ratcliffe 9009 9150 9112 9175 8870 9291 9363 9080 9408 9203 8631 8980 
BLCS 9073 9220 9162 9243 8929 9341 9429 9140 9473 9271 8669 9030 
Mission Canyon 9361 9490 9469 9435 9186 9642 9720 9405 9768 9466 8971 9324 
Fryburg 9409 9585 9500 9570 9250 9687 9789 9494 9836 9583 8999 9366 
Lodgepole 9830 9909 9611 10020 10171 9942 
Bakken 10571 10690 10397 11010 10718 
Three Forks 10589 10719 10412 11052 10749 
Birdbear 10782 10929 11291 10949 
Duperow 10856 11009 11381 11031 
Souris River 11150 11737 11373 
Dawson Bay 12000 11621 
Prairie 12073 11699 
lolinnipegosis 12149 11750 
Ashern 12253 11856 
Interlake 12371 11959 
Stonewall 13210 12673 
Stony Mountain 13344 12799 







NDGS \Jell No. 9838 9856 9859 9862 9865 9872 9874 9880 9882 9889 9900 9902 




Greenhorn 4642 4472 4911 4616 4585 4838 4818 4751 4521 4476 4291 4212 
Mowry 5168 4970 5406 5144 5054 5311 5294 5238 4999 4970 4n4 4716 
Inyan Kara 5560 5381 5791 5538 5453 5703 5692 5650 5404 5361 5180 5122 
Swift 6030 5853 6207 5964 5923 6093 6024 6110 5854 5826 5628 5500 
Rierdon 6472 6243 6675 6370 6394 6593 6530 6559 6337 6272 6052 5979 
Dunham Salt Top 6688 6789 7060 6998 6726 6483 6418 
Dunham Salt Base 6726 6860 7156 7100 6759 6550 6499 
Saude 6912 6755 7135 6880 6868 7180 7120 7031 6859 6791 6563 6504 
Pine Salt 7078 6944 7298 7067 7042 7360 7297 7202 7030 6957 6762 6723 
Belfield 7140 7042 7389 7155 7144 7449 7411 7301 7118 7100 6858 6817 
Minnekahta 7381 7266 7613 7392 7361 7659 7620 7506 7316 7321 7070 7038 
Opeche 7431 7311 7662 7439 7409 7699 7662 7553 7352 7367 7117 7085 
Minnelusa n23 7602 7957 n10 mo 7994 7961 7878 7619 7664 7436 7348 
Tyler 8198 8053 8492 8192 8151 8383 8352 8302 7961 8033 7841 n75 
Otter 8302 8178 8588 8287 8273 8496 8471 8415 8099 8151 7950 7883 
Kibbey SS 8472 8358 8769 8470 8461 8681 8659 8591 8290 8341 8137 8068 
Kibbey LS 8601 8487 8895 8601 8589 8811 8789 8727 8427 8468 8269 8200 
Kibbey SH 8651 8540 8945 8651 8643 8867 8840 ans 8482 8522 8324 8254 
Charles 8742 8640 9037 8743 8741 8967 8935 8870 8581 8613 8421 8351 
Ratel iffe 9208 9080 9496 9208 9210 9487 9461 9347 9116 9093 8898 8837 
BLCS 9264 9141 9564 9260 9282 9550 9529 9408 9181 9169 8959 8910 
Mission Canyon 9548 9420 9890 9540 9556 9n1 9790 9704 9386 9407 9220 9154 
Fryburg 9618 9468 9931 9613 9657 9880 9no 9512 9511 9281 9241 
Lodgepole 9950 10272 9942 10110 9855 9648 9581 
Bakken 10733 11075 10715 10903 10639 10429 10355 
Three Forks 10759 11115 10739 10937 10671 10444 10369 
Birdbear 109n 11359 10953 11154 10871 
Duperow 11061 11447 11036 11238 10955 
Souris River 11367 11n4 11333 11553 11301 
Dawson Bay 11997 11526 11549 
Prairie 12069 11581 11621 
Winnipegosis 12170 11680 11674 
Ashern 12278 11783 11780 
Interlake 12406 11887 11882 
Stonewall 13150 12579 12616 
Stony Mountain 13281 12700 12742 







NDGS IJel l No. 9931 9943 9967 9970 9982 10074 100n 10085 10094 10106 10114 10120 




Greenhorn 4697 4189 4681 4040 4375 4663 4583 4312 4883 4393 4348 
Mowry 5233 4683 5222 4593 4842 5188 5074 4804 5330 4892 4886 
lnyan Kara 5627 5084 5601 5007 5242 5578 5470 5210 5710 5298 5280 
Swift 6073 5551 5918 5440 5732 5985 5912 5670 6071 5753 5757 
Rierdon 6526 5974 6350 5851 6181 6417 6326 6104 6551 6184 6184 
Dunham Salt Top 6431 6700 6829 6n4 6546 7046 
Dunham Salt Base 6490 6853 6906 6885 6639 7159 
Saude 6951 6512 6869 6266 6686 6921 6909 6660 7179 6650 6601 
Pine Salt 7120 6674 7030 6462 6852 7107 7067 6816 7360 6822 6763 
Belfield 7196 6819 7197 6582 6960 7186 7215 6954 7408 6943 6840 
Minnekahta 7446 7041 7397 6828 7168 7417 7434 7173 7634 7164 7062 
Opeche 7494 7087 7441 6874 7209 7461 7482 7220 7680 7212 7112 
Minnelusa 7804 7341 nn 7196 7498 m2 n6o 7510 8010 7525 7418 
Tyler 8271 m2 8259 7672 7891 8244 8164 7884 8409 8293 7960 7900 
Otter 8343 7848 8026 8374 8280 7993 8552 8371 8071 7974 
Kibbey SS 8544 8039 8217 8518 8466 8188 8741 8565 8264 8148 
Kibbey LS 8672 8166 8350 8644 8595 8317 8876 8687 8390 8270 
Kibbey SH 8723 8220 8404 8697 8650 8371 8927 8741 8442 8323 
Charles 8818 8319 8508 8791 8750 8465 9025 8829 8540 8410 
Ratcliffe 9278 8799 9004 9256 9220 8961 9540 9285 8991 8848 
BLCS 9332 8867 9080 9316 9296 9021 9620 9344 9054 8893 
Mission Canyon 9618 9121 9297 9589 9549 9241 9849 9651 9334 9180 
Fryburg 9687 9207 9431 9664 9637 9349 9993 9690 9379 9224 
Lodgepole 10021 9550 9m 9978 9682 9558 
Bakken 10797 10318 10563 10768 10463 10310 
Three Forks 10820 10331 10599 10786 10473 10316 
Birdbear 11037 10819 10502 
Duperow 11118 10900 10576 















NDGS Well No. 10134 10135 10136 10181 10189 10191 10200 10201 10212 10215 10220 10221 




Greenhorn 4791 4539 4858 4609 4390 4m 4473 4417 4411 4331 4256 
Mowry 5297 5019 5382 5144 4923 5304 5004 4903 4900 4869 4765 
Inyan Kara 5665 5412 5744 5528 5300 5680 5394 5319 5310 5268 5190 
Swift 6089 5862 6121 5916 5728 6095 5843 5783 5802 5767 5640 
Rierdon 6537 6371 6360 6579 6355 6149 6506 6276 6234 6240 6181 6066 
Dunham Salt Top 6951 6822 7000 6n1 6907 64n 
Dunham Salt Base 7003 6949 7062 6789 7002 6530 
Saude 7022 6963 6873 7093 6814 6636 7011 6690 6742 6700 6600 6570 
Pine Salt 7220 7123 7050 7248 6980 6792 7190 6827 6909 6901 6742 6726 
Belfield 7260 7219 7131 '7339 7081 6841 7271 6902 7010 6951 6791 6810 
Minnekahta 7500 7440 7337 7552 7330 10n 7510 7139 7233 7176 7022 7030 
Opeche 7550 7489 7372 7600 7380 7120 7558 7188 7282 7224 7069 7078 
Minnelusa 7893 n9o 7651 7941 7696 7496 7876 7524 7589 7513 7425 7376 
Tyler 8367 8222 8024 8495 8185 7939 8369 7980 7997 7979 7830 7801 
Otter 8469 8343 8140 8603 8287 8052 8598 8084 8100 8092 7965 7966 
Kibbey SS 8650 8527 8331 ans 8463 8210 8629 8258 8290 8279 8129 8103 
Kibbey LS 8781 8659 8470 8893 8582 8325 8753 8380 8420 8412 8246 8231 
Kibbey SH 8830 8709 8525 8942 8633 8379 8805 8430 8476 8468 8298 8286 
Charles 8921 8803 8624 9033 8724 8469 8897 8518 8568 8561 8390 8379 
Ratel iffe 9380 9278 9160 9478 9185 8890 9353 8965 9059 9008 8791 8832 
BLCS 9450 9349 9229 9539 9230 8934 9406 9015 9104 9078 8836 8882 
Mission Canyon 9737 9635 9430 9861 9539 9236 9705 9310 9355 9337 9120 9120 
Fryburg 9826 9707 9561 9890 9575 9267 9749 9353 9446 9165 9204 
Lodgepole 10138 9908 10225 9540 
Bakken 10930 10681 11009 
Three Forks 10963 10714 11041 10311 
Birdbear 11200 10921 11289 10484 
Duperow 11284 11002 11376 10556 
Souris River 11341 11690 10847 
Dawson Bay 11588 11878 11024 
Prairie 11660 11938 11069 
Winnipegosis 11715 12053 11166 
Ashern 11818 12162 11251 
Interlake 11931 12272 11333 
Stonewall 12661 12983 11946 
Stony Mountain 12789 13100 12051 







NDGS Well No. 10222 10229 10267 10288 10302 10303 10306 10319 10341 10342 10366 10375 




Greenhorn 4359 4366 4441 4650 4460 4389 4513 4488 4216 4734 4381 4320 
Mowry 4843 4854 4996 5217 5007 4886 5047 4964 4791 5267 4926 4843 
Inyan Kara 5252 5258 5364 5613 5386 5298 5432 5361 5201 5643 5320 5230 
Swift 5734 5695 5814 5973 5842 5769 5873 5836 5642 6026 5760 5702 
Rierdon 6173 6118 6241 6385 6278 6216 6313 6266 6057 6448 6190 6112 
Dunham Salt Top 6570 6749 6720 6851 
Dunham Salt Base 6600 6815 6769 6973 
Saude 6650 6605 6640 6830 6692 6671 6729 6798 6454 7000 6591 6526 
Pine Salt 6820 6782 6783 7020 6818 6833 6855 6951 6645 7163 6760 6660 
Belfield 6910 6916 6879 7198 6899 6923 6925 7082 6776 7241 6863 6750 
Minnekahta 7136 7147 7098 7401 7135 7149 7159 7300 7030 7482 7102 6999 
Opeche 7185 7191 7141 7449 7180 7198 7205 7347 7080 7528 7148 7049 
Minnelusa 7476 7514 7489 7722 7531 7509 7587 7630 7321 7840 7469 7345 
Tyler 7946 7939 7976 8211 7992 7945 8030 8029 7859 8354 7920 7808 
Otter 8055 8042 8073 8119 8060 8152 8144 7939 8427 8039 7940 
Kibbey SS 8240 8228 8240 8264 8248 8311 8343 8623 8202 8103 
Kibbey LS 8372 8359 8350 8380 8380 8436 8472 8750 8317 8225 
Kibbey SH 8427 8412 8400 8430 8433 8487 8526 8802 8371 8277 
Charles 8521 8508 8492 8519 8528 8575 8620 8890 8460 8366 
Ratcliffe 8971 8977 8902 8960 8999 9013 9100 9340 8870 8807 
BLCS 9040 9033 8950 9005 9062 9061 9184 9400 8917 8860 
Mission Canyon 9300 9307 9255 9304 9329 9369 9430 9701 9219 9156 
Fryburg 9362 9357 9284 9338 9387 9400 9537 9746 9249 9198 
Lodgepole 9587 
Bakken 10320 


















NDGS llel l No. 10384 10385 10398 10399 10441 10451 10458 10460 10474 10475 10481 10485 




Greenhorn 4421 4106 4368 4385 4419 4449 4439 4889 4435 4157 4491 4945 
Mowry 4960 4679 4904 4921 4963 4953 4914 5374 4922 4654 5036 5411 
Inyan Kara 5334 5086 5309 5331 5359 5352 5316 5770 5349 5078 5419 5798 
Swift 5800 5545 5804 5827 5776 5770 5800 6124 5780 5560 5860 6221 
Rierdon 6229 5964 6225 6243 6149 6231 6252 6614 6206 5993 6298 6734 
Dunham Salt Top 6547 6683 6707 7076 6642 
Dunham Salt Base 6595 6691 6712 7180 6720 
Saude 6633 6363 6635 6654 6630 6716 6731 7198 6730 6440 6665 7233 
Pine Salt 6762 6552 6780 6791 6820 6902 6892 7369 6946 6614 6833 7402 
Belfield 6847 6683 6831 6840 6950 6996 7010 7510 7040 6697 6959 7469 
Minnekahta 7085 6939 7060 7072 7186 7215 7222 7723 7253 6922 7159 7690 
Opeche 7130 6989 7110 7120 7230 7264 7269 7763 7302 6969 7201 m1 
Minnelusa 7474 7177 7432 7433 7522 7583 7542 8032 7598 7268 7542 8030 
Tyler 7954 7711 7870 7879 8007 8020 7949 8434 8015 7691 8048 8479 
Otter 8060 7800 8000 8013 8089 8110 8083 8543 8120 7830 8150 8604 
Kibbey SS 8227 7970 8157 8171 8296 8269 8734 8307 7990 8319 8790 
Kibbey LS 8339 8079 8283 8289 8429 8401 8864 8434 8119 8430 8923 
Kibbey SH 8389 8129 8335 8341 8481 8457 8919 8490 8174 8480 8975 
Charles 8481 8216 8430 8434 8575 8552 9016 8585 8268 8572 9069 
Ratel iffe 8899 8549 8827 8837 9057 9054 9538 9070 8737 8989 9603 
BLCS 8941 8590 8866 8880 9117 9133 9600 9120 8790 9033 9676 
Mission Canyon 9247 8880 9130 9141 9407 9347 9866 9373 9034 9347 9960 
Fryburg 9278 8910 9200 9208 9447 9480 9452 9115 9376 10044 
Lodgepole 9610 9809 9820 9792 9457 9704 10383 
Bakken 10350 10601 10610 10559 10220 10449 11221 
Three Forks 10363 10629 10644 10566 10232 10463 11279 
Birdbear 10565 10847 10861 10750 10410 10653 11518 
Duperow 10640 10931 10945 10824 10488 10726 11609 
Souris River 10930 11243 11128 10785 11026 11974 
Dawson Bay 11470 12261 
Prairie 11537 12341 
llinnipegosis 11618 12401 
Ashern 11721 12521 
Interlake 11824 12658 
Stonewall 12547 13519 
Stony Mountain 12674 13654 







NDGS Well No. 10502 10516 10547 10562 10576 10578 10579 10585 10593 10596 10597 10610 




Greenhorn 4402 4407 4586 4707 4234 4192 4080 4404 4568 4359 4666 4505 
Mowry 4952 4957 5080 5254 4735 4764 4646 4950 5072 4857 5183 5030 
lnyan Kara 5341 5339 5470 5651 5136 5181 5062 5322 5450 5263 5542 5428 
Swift 5792 5793 5921 5993 5559 5628 5538 5786 5848 5720 5924 5857 
Rierdon 6220 6220 6360 6401 6004 6032 5942 6212 6283 6168 6337 6269 
Dunham Salt Top 6824 6760 6443 6724 6627 6748 6680 
Dunham Salt Base 6877 6869 6537 6823 6639 6879 6700 
Saude 6638 6610 6906 6875 6552 6448 6354 6612 6844 6650 6888 6720 
Pine Salt 6769 6749 7090 7048 6741 6631 6496 6759 7029 6821 7040 6888 
Belfield 6878 6831 7212 7208 6873 6788 6619 6849 7108 6975 7120 6972 
Minnekahta 7089 7072 7433 7411 7093 7045 6860 7090 7351 7201 7350 7213 
Opeche 7131 7119 7482 7458 7140 7093 6906 7133 7400 7249 7393 7260 
MiMelusa 7509 7463 7753 7719 7415 7263 7204 7486 7713 7526 7771 7584 
Tyler 7940 7953 8150 8290 7800 7797 7682 7951 8170 7916 8275 8008 
Otter 8058 8047 8274 7909 7882 7776 8051 8290 8028 8393 8144 
Kibbey SS 8211 8215 8466 8094 8049 7940 8218 8473 8214 8563 8296 
Kibbey LS 8324 8328 8588 8224 8160 8053 8331 8600 8349 8679 8423 
Kibbey SH 8379 8378 8643 8280 8206 8105 8380 8651 8402 8730 8476 
Charles 8466 8470 8737 8374 8290 8190 8475 8743 8496 8821 8566 
Ratcliffe 8891 8880 9212 8850 8619 8519 8885 9191 8977 9224 9022 
BLCS 8936 8929 9293 8918 8659 8566 8930 9255 9041 9284 9076 
Mission Canyon 9233 9229 9550 9172 8955 8856 9235 9550 9297 9600 
Fryburg 9269 9269 9637 9261 8988 8889 9266 9632 9384 9629 
Lodgepole 9599 9590 9976 9600 9600 9952 9726 9962 
Bakken 10340 10330 10760 10380 10340 10751 10506 10725 
Three Forks 10354 10344 10779 10396 10354 10786 10521 10751 
Birdbear 10550 10541 10597 10553 11005 10721 10963 
Duperow 10626 10616 10672 10630 11089 10800 11042 
Souris River 10919 10908 10920 11404 11348 






Stony Mountain 12670 







NDGS IJel l No. 10654 10704 10713 10750 10755 10776 10791 10795 10803 10815 10843 10857 




Greenhorn 4090 4450 4460 4850 4327 4791 4402 4408 4548 4233 4421 4709 
Mowry 4654 4921 4955 5328 4871 5318 4945 4935 5095 4800 4958 5263 
Inyan Kara 5066 5329 5373 5741 5273 5691 5334 5341 5470 5215 5339 5661 
Swift 5528 5788 5799 6152 5760 6102 5m 5840 5920 5662 5793 6112 
Rierdon 5929 6290 6250 6569 6177 6542 6208 6259 6356 6053 6220 6521 
Dunham Salt Top 6683 7028 6956 6430 
Dunham Salt Base 6720 7120 6980 6466 
Saude 6341 6790 6740 7140 6590 7000 6643 6672 6761 6492 6620 6904 
Pine Salt 6556 6961 6950 7320 6734 7154 6750 6820 6900 6678 6756 7050 
Belfield 6692 7039 7050 7403 6789 7226 6848 6868 6967 6821 6848 7221 
Minnekahta 6950 7241 7271 7623 7022 7459 7061 7092 7196 7062 7087 7422 
Opeche 7000 7280 7319 7668 7072 7508 7108 7140 7240 7111 7130 7472 
Minnelusa 7172 7552 7617 7950 7384 7870 7466 7490 7590 7432 7480 mo 
Tyler 7709 7884 8020 8467 7810 8390 7947 7883 8093 7873 7960 8263 
Otter 8026 8130 8590 7901 8493 8060 8023 8272 7968 8060 8351 
Kibbey SS 8217 8313 8770 8100 8678 8210 8185 8370 8134 8224 8514 
Kibbey LS 8353 8447 8909 8219 8793 8326 8303 8483 8244 8336 8619 
Kibbey SH 8410 8501 8957 8268 8843 8379 8356 8535 8292 8386 8652 
Charles 8511 8598 9055 8356 8930 8470 8451 8622 8382 8481 8744 
Ratel i ffe 9046 9080 9510 8781 9361 8890 8857 9050 8715 8891 9080 
BLCS 9129 9141 9575 8820 9422 8935 8896 9098 8760 8939 9120 
Mission Canyon 9320 9395 9880 9081 9752 9232 9164 9403 9246 9416 
Fryburg 9449 9482 9950 9153 9780 9269 9229 9434 9276 9441 
Lodgepole 9790 9820 10118 9601 9563 9758 9610 
Bakken 10570 10595 10901 10338 10504 10350 
Three Forks 10601 10604 10933 10359 10309 10519 10366 
Birdbear 10801 11176 10556 10457 10712 10563 
Duperow 10883 11259 10635 10529 10790 10641 
Souris River 11237 11576 10920 10809 10939 
Dawson Bay 11483 10930 
Prairie 11557 10995 
IJinnipegosis 11611 11099 
Ashern 11714 11161 
Interlake 11829 11239 
Stonewall 12562 11770 
Stony Mountain 12690 11870 







NDGS Well No. 10868 10874 108n 10882 10895 10901 10915 10925 10926 10935 10940 10948 




Greenhorn 4379 4528 4694 4567 4500 4353 4351 4754 4284 4293 4592 4602 
Mowry 4866 5069 5222 5037 5039 4892 4834 5228 4847 4798 5079 5069 
Inyan Kara 5269 5458 5609 5443 5435 5302 5232 5630 5237 5204 5470 5498 
Swift 5740 5916 6001 5969 5906 5792 5723 6059 5675 5617 5919 5913 
Rierdon 6181 6350 6410 6410 6323 6217 6170 6497 6052 6089 6360 6401 
Dunham Salt Top 6832 6960 6531 6823 6897 
Dunham Salt Base 6917 7007 6586 6882 6942 
Saude 6664 6760 6930 6900 6761 6652 6648 7027 6451 6610 6910 6971 
Pine Salt 6841 6908 7110 7074 6896 6800 6808 7200 6608 6764 7070 7165 
Belfield 6931 6958 7198 7135 6973 6860 6933 7270 67n 6896 7208 7261 
Minnekahta 7150 7205 7437 7350 7214 7082 7157 7491 7001 7106 7420 7458 
Opeche 7198 7253 7484 7394 7262 7130 7206 7536 7044 7152 7464 7494 
Minnelusa 7529 7611 7820 n22 7550 7430 7490 7860 7279 7468 n6o m9 
Tyler 7966 8046 8293 8129 8019 7880 7904 8352 7808 7847 8131 8060 
Otter 8076 81n 8391 8256 8117 8050 8011 8463 7890 7950 8245 8203 
Kibbey SS 8269 8327 8558 8445 8304 8189 8200 8646 8057 8141 8439 8399 
Kibbey LS 8395 8445 8689 8580 8420 8311 8331 8n6 8162 8271 8567 8531 
Kibbey SH 8449 8499 8740 8630 8474 8362 8386 8825 8213 8326 8619 8588 
Charles 8546 8586 8836 8723 8562 8460 8481 8928 8301 8421 8714 8700 
Ratcliffe 8986 9037 9304 9190 9001 8853 8961 9374 8667 8910 9209 9232 
BLCS 9050 9087 9352 9272 9044 8902 9024 9437 8709 8970 9283 9300 
Mission Canyon 9316 9399 9667 9534 9354 9160 9285 9731 9000 9209 9528 9488 
Fryburg 9380 9433 9694 9620 9391 9230 9350 9807 9030 9293 9628 9621 
Lodgepole 9760 10026 9960 9722 9560 9970 
Bakken 10508 1on8 10748 10468 10742 
Three Forks 10523 10798 1on8 10480 10320 10m 
Birdbear 10733 11010 10681 10470 10979 
Duperow 10808 11092 10759 10540 11065 
Souris River 11101 11384 11051 10822 11410 






Stony Mountain 12843 







NDGS Well No. 10949 10989 11025 11079 11093 11105 11106 11109 11142 11184 11186 11191 




Greenhorn 4662 4566 4500 4508 4514 4949 4879 4311 4816 4247 4309 4248 
Mowry 5204 5065 5036 4998 5006 5403 5360 4807 5303 4737 4854 4789 
Inyan Kara 5584 5451 5424 5417 5410 5789 5777 5238 5692 5138 5257 5199 
Swift 5933 5920 5883 5876 5843 6230 6256 5699 6091 5550 5741 5686 
Rierdon 6349 6354 6312 6314 6340 6680 6694 6127 6491 5984 6162 6107 
Dunham Salt Top 6711 6804 7142 6560 6942 6430 
Dunham Salt Base 6842 6855 7197 6637 7045 6531 
Saude 6861 6874 6726 6774 6844 7218 7183 6662 7061 6544 6572 6520 
Pine Salt 7011 7040 6883 6960 7018 7397 7350 6840 7240 6754 6720 6680 
Belfield 7151 7183 6934 7020 7101 7449 7466 6940 7333 6858 6779 6722 
Mimekahta 7355 7406 7172 7239 7309 7670 7685 7165 7554 7078 7014 6960 
Opeche 7400 7452 7221 7287 7348 7714 7724 7212 7600 7126 7061 7009 
Mimelusa 7664 m4 7585 7603 7613 8049 7996 7487 7920 7420 7406 7360 
Tyler 8262 8133 8037 8030 7968 8549 8466 7888 8440 7820 7811 7720 
Otter 8366 8248 8144 8153 8088 8669 8578 7992 8548 7930 7943 7896 
Kibbey SS 8525 8436 8317 8338 8279 8851 8763 8185 8729 8119 8109 8066 
Kibbey LS 8633 8562 8437 8469 8412 8988 8894 8311 8860 8249 8230 8185 
Kibbey SH 8681 8618 8489 8522 8470 9038 8943 8366 8909 8302 8284 8234 
Charles 8770 8712 8577 8619 8574 9133 9040 8460 9000 8399 8370 8330 
Ratcliffe 9130 9193 9023 9080 9110 9650 9510 8941 9461 8883 8784 8733 
BLCS 9182 9270 9065 9146 9183 9720 9575 8996 9531 8944 8821 8772 
Mission Canyon 9487 9530 9388 9421 9383 10022 9876 9232 9857 9200 9110 9066 
Fryburg 9509 9611 9422 9470 9508 10094 9943 9310 9910 9290 9152 9103 
Lodgepole 9951 9753 9854 10283 9650 9630 
Bakken 10730 10500 10631 11121 10416 
Three Forks 10749 10519 10663 11168 10420 
Birdbear 10731 10867 11404 10595 
Duperow 10810 10947 11497 10672 
Souris River 11102 11852 10978 
Dawson Bay 12114 11159 
Prairie 12189 11218 
Winnipegosis 12256 11301 
Ashern 12368 11395 
Interlake 12488 11480 
Stonewall 13318 12096 
Stony Mountain 13450 12204 







NDGS Well No. 11205 11210 11231 11240 11257 11275 11285 11288 11291 11292 11307 11309 




Greenhorn 4914 4740 4271 4360 4241 4523 4353 4856 4913 4379 4476 4834 
Mowry 5397 5278 4762 4843 4738 4987 4861 5328 53n 4886 4969 5327 
Inyan Kara 5801 5660 5170 · 5256 5142 5419 5284 5717 5762 5317 5357 5743 
Swift 6245 6034 5589 5768 5573 5829 5743 6171 6098 5785 5814 6273 
Rierdon 6701 6455 6027 6171 6017 6259 6161 6612 6599 6211 6251 6684 
Dunham Salt Top 6822 6460 6711 6581 7060 6636 6709 7147 
Dunham Salt Base 6885 6550 6823 6636 7200 6658 6797 . 7160 
Saude 7200 6901 6563 6640 6507 6844 6673 7071 7218 6684 6800 7180 
Pine Salt 7370 7062 6769 6803 6721 7019 6835 7230 7392 6847 6981 7328 
Belfield 7451 7232 6872 6933 6853 7121 6936 7320 7458 6933 7126 7438 
Minnekahta 7661 7431 7083 7159 7073 7328 7160 7552 7679 7158 7342 7632 
Opeche no, 7479 7130 7207 7118 7369 7206 7597 n21 7205 7390 7678 
Minnelusa 8047 7838 7442 7506 7395 7674 7486 7939 8036 7509 7680 7950 
Tyler 8473 8302 7834 7950 7820 8109 7896 8464 8457 7930 8049 8304 
Otter 8600 8421 7950 8063 7948 8226 8042 8600 8590 8080 8170 8425 
Kibbey SS 8790 8579 8139 8251 8137 8409 8192 8782 8n8 8219 8360 8620 
Kibbey LS 8921 8687 8269 8383 8267 8538 8320 8909 8910 8346 8488 8750 
Kibbey SH 8971 8737 8322 8437 8320 8588 8372 8953 8963 8400 8542 8804 
Charles 9070 8821 8420 8541 8415 8678 8466 9049 9063 8496 8638 8902 
Ratel iffe 9579 9187 8900 8972 8909 9174 8928 9481 9585 8948 9106 9409 
BLCS 9646 9231 8961 9037 8967 9246 8980 9541 9658 8998 9187 9469 
Mission Canyon 9946 9544 9216 9310 9230 9525 9219 9866 9892 9232 9420 9668 
Fryburg 10020 9558 9309 9374 9321 9612 9301 9920 10033 9316 9522 9799 
Lodgepole 9650 9661 9942 9635 9653 9863 10138 
Bakken 10451 10758 10911 
Three Forks 10471 10800 10404 10416 10925 
Birdbear 11018 10575 10583 11111 
Duperow 11101 10648 10657 11190 
Souris River 11428 10941 10951 11520 
Dawson Bay 11681 11119 11124 11745 
Prairie 11752 11160 11168 11808 
Winnipegosis 11831 11254 11262 11872 
Ashern 11931 11340 11349 11966 
Interlake 12043 11428 11441 12058 
Stonewall 12810 12023 12043 12749 
Stony Mountain 12941 12130 12150 12871 







NDGS Well No. 11314 1l315 11319 11329 11335 11344 11359 11384 11417 11425 11447 11464 
Kelly Bushing 2627 2656 2711 2443 2495 2408 2392 2141 2444 2446 2463 2410 
Pierre 1464 1493 1559 
Niobrara --- 3657 3691 3844 
Carlile 3849 3880 4043 
Greenhorn 4932 4935 4674 4387 4222 4256 4614 4363 4299 4168 4259 4252 
Mowry 5405 5399 5204 4912 4772 4809 5079 4838 4858 4739 4808 4804 
Inyan Kara 5783 5789 5590 5309 5180 5206 5489 5232 5254 5138 5209 5208 
Swift 6227 6280 6028 5796 5620 5648 5959 5597 5710 5580 5695 5654 
Rierdon 6723 6712 6443 6208 6021 6062 6462 6103 6132 5991 6120 6079 
Dunham Salt Top 7192 6853 6406 6589 6363 
Dunham Salt Base 7199 6910 6430 6684 6380 
Saude 7231 7221 6920 6636 6460 6460 6981 6713 6532 6406 6530 6475 
Pine Salt 7403 7396 7120 6790 6600 6630 7170 6900 6693 6602 6690 6610 
Belfield 7470 7481 7168 6880 6729 6761 7271 6963 6857 6729 6757 6729 
Minnekahta 7682 7699 7409 7095 6963 6981 7471 7159 7075 6977 6992 6972 
Opeche 7728 7742 7459 7148 7008 7027 7508 7198 7119 7026 7040 7018 
Minnelusa 8030 8039 7760 7450 7312 7378 7755 7540 7400 7293 7406 7352 
Tyler 8480 8474 8224 7887 7803 7814 8071 7899 7849 7783 7810 7810 
Otter 8607 8607 8352 8008 7907 7900 8216 8012 7930 7880 7967 7901 
Kibbey SS 8790 8790 8509 8181 8053 8069 8410 8201 8100 8042 8100 8071 
Kibbey LS 8925 8927 8638 8300 8166 8179 8548 8336 8212 8150 8213 8182 
Kibbey SH 8976 8979 8689 8353 8216 8231 8600 8390 8263 8197 8267 8232 
Charles 9070 9071 8783 8446 8300 8320 8710 8490 8351 8274 8361 8322 
Ratcliffe 9600 9594 9244 8872 8650 8690 9245 9030 8726 8596 8766 8709 
BLCS 9679 9659 9304 8911 8700 8739 9313 9107 8771 8627 8801 8752 
Mission Canyon 9955 9957 9573 9206 8995 9049 9505 9326 9075 8922 9097 9046 
Fryburg 10041 10030 9644 9247 9026 9079 9637 9460 9107 8953 9134 9080 
Lodgepole 10375 9970 9354 9411 9983 9800 9436 9409 
Bakken 11219 10736 10759 10599 
Three Forks 11276 10757 10084 10157 10790 10638 10182 10153 
Birdbear 11513 10971 10240 10319 10990 10851 10340 10310 
Duperow 11607 11054 10311 10388 11070 10937 10410 10386 
Souris River 11969 10586 10671 11412 11280 10691 10670 
Dawson Bay 10710 10793 11660 11534 
Prairie 10751 10847 11731 11607 
Winnipegosis 10843 10942 11787 11663 
Ashern 10919 11021 11892 11770 
Interlake 10979 11091 12003 11890 
Stonewall 11451 11620 12703 12682 
Stony Mountain 11557 11728 12829 12815 
Red River 11695 11861 12958 12946 
Rough lock 12255 
Icebox 12266 




NDGS Wet l No. 11489 11501 11507 11509 11511 11512 11527 11528 11536 11551 11570 11581 




Greenhorn 4548 4490 4230 4267 4320 4329 4393 4449 4621 4260 4390 4576 
Mowry 5046 5047 4780 4820 4867 4879 4930 5000 5074 4802 4941 5107 
lnyan Kara 5444 5438 5188 5230 5278 5288 5338 5400 5489 5214 5321 5486 
Swift 5840 5881 5690 5719 5763 5no 5830 5844 5950 5710 5728 5956 
Rierdon 6278 6284 6096 6120 6173 6186 6255 6269 6439 6127 6120 6393 
Dunham Salt Top 6719 6661 6911 6487 
Dunham Salt Base 6829 6691 6961 6588 
Saude 6851 6710 6515 6553 6590 6602 6702 6669 6986 6533 6606 6806 
Pine Salt 7050 6868 6670 6711 6728 6749 6830 6831 7174 6682 6758 6947 
Belfield 7160 7010 6738 6767 6788 6801 6890 7009 7269 6743 6913 6984 
Minnekahta 7380 7230 6960 7001 7022 7042 7118 7231 7465 6978 7130 7223 
Opeche 7427 7273 7008 7048 7069 7090 7164 nn 7504 7022 7172 7268 
Minnelusa noo 7574 7339 73n 7420 7459 7474 7463 n42 7325 7464 7656 
Tyler 8116 8040 7714 7812 7840 7947 7918 7979 8074 7780 7938 8106 
Otter 8222 8133 7890 7934 7960 8020 8080 8060 8217 7900 8027 8210 
Kibbey SS 8408 8301 8062 8103 8130 8151 8218 8230 8410 8072 8193 8385 
Kibbey LS 8543 8412 8180 8216 8248 8270 8339 8341 8547 8189 8306 8502 
Kibbey SH 8599 8466 8230 8269 8302 8320 8391 8393 8601 8244 8357 8553 
Charles 8694 8555 8326 8361 8390 8413 8488 8481 8709 8331 8447 8640 
Ratel iffe 9180 8940 8718 8749 8789 8818 8886 8860 9244 8729 8821 9082 
BLCS 9239 8990 8759 8787 8826 8854 8932 8907 9313 8no 8869 9128 
Mission Canyon 9491 9286 9055 9087 9124 9147 9194 9208 9505 9067 9167 9446 
Fryburg 9581 9317 9091 9123 9163 9184 9269 9239 9631 9103 9199 9480 
Lodgepole 9650 9599 9571 9981 9532 
Bakken 10754 
Three Forks 10390 10359 10313 10784 10280 
Birdbear 10549 10511 10472 10987 10443 
Duperow 10619 10583 10542 11070 10517 
Souris River 10905 10860 10822 11420 






Stony Mountain 12843 







NDGS Well No. 11583 11594 11619 11621 11634 11667 11698 11717 11718 11727 11729 11736 




Greenhorn 4573 4311 4486 4369 4340 4642 4364 4888 4268 4438 4607 4478 
Mowry 5031 4849 4936 4850 4873 5123 4879 5370 4758 4900 5070 4967 
Inyan Kara 5431 5250 5340 5253 5261 5527 5291 5753 5154 5315 5500 5361 
Swift 5919 5749 5841 5751 5749 6004 5750 6178 5631 5730 5918 5850 
Rierdon 6402 6165 6324 6200 6156 6463 6172 6601 6061 6166 6419 6292 
Dunham Salt Top 6592 7047 6535 6617 6887 
Dunham Salt Base 6651 7093 6592 6745 6961 
Saude 6883 6580 6814 6668 6586 6930 6689 7111 6610 6768 6986 6nB 
Pine Salt 7067 6721 7001 6850 6747 7098 6852 7289 6n2 6943 11n 6926 
Belfield 7129 6no 7023 6930 6822 7168 6943 7362 6890 7062 7273 7045 
Minnekahta 7342 6998 7241 7150 7034 7393 7167 7611 7092 7269 7463 7261 
Opeche 7388 7042 7288 7199 7084 7441 7210 7658 7136 7308 7500 7307 
Minnelusa n10 7404 7632 7498 7420 nao 7490 7998 7440 7598 7750 7610 
Tyler 8102 7809 8002 7970 7847 8210 7901 8492 7817 7990 8069 7997 
Otter 8233 7910 8129 son 7929 8321 8020 8606 7950 8119 8211 8117 
Kibbey SS 8420 8101 8320 8263 8140 8506 8196 8790 8133 8300 8400 8308 
Kibbey LS 8555 8221 8447 8393 8263 8638 8321 8914 8264 8439 8537 8437 
Kibbey SH 8610 8273 8500 8443 8315 8690 83n 8964 8319 8491 8590 8490 
Charles 8703 8368 8596 8542 8404 8785 8471 9055 8420 8582 8700 8589 
Ratcliffe 9190 8768 9092 8980 8852 9237 8928 9521 8931 9098 9244 9072 
BLCS 9267 8810 9169 9045 8901 9299 8980 9584 8995 9160 9312 9152 
Mission Canyon 9525 9068 9431 9320 9196 9593 9212 9904 9221 9433 9504 9416 
Fryburg 9617 9140 9522 9380 9240 9643 9299 9959 9329 9523 9632 
Lodgepole 9860 10000 9632 9668 9856 9978 
Bakken 10653 10792 10458 10671 10752 
Three Forks 10689 10826 10400 10481 10712 10786 
Birdbear 10906 11044 10568 10689 10932 10989 
Duperow 10989 11129 10640 10767 11016 11072 
Souris River 11310 10930 11097 11351 
Dawson Bay 11560 11102 11340 11606 
Prairie 11626 11147 11411 11678 
Winnipegosis 11708 11236 11476 11756 
Ashern 11805 11323 11579 11853 
Interlake 11907 11403 11685 11964 
Stonewall 12650 12003 12419 12715 
Stony Mountain 12n9 12110 12546 12848 
Red River 12906 12244 12676 12978 
Rough lock 13502 
Icebox 13527 




NDGS Well No. 11752 11778 11784 11815 11816 11817 11818 11821 11841 11865 11869 11876 




Greenhorn 4940 4731 4489 4182 4262 4554 4571 4487 4924 4970 4589 4365 
Mowry 5425 5281 4982 4741 4809 5025 5034 4930 5392 5434 5049 4840 
Inyan Kara 5817 5668 5414 5149 5223 5439 5444 5328 5789 5822 5471 5262 
Swift 6250 6101 5800 5634 5723 592D 5964 5829 6170 6310 5938 5690 . 
Rierdon 6716 6526 6230 6052 6125 6369 6411 6310 6637 6750 6440 6169 
Dunham Salt Top 6664 7109 6598 
Dunham Salt Base 6791 7196 6636 
Saude 7219 6925 6810 6452 6527 6844 6900 6806 7214 7242 6949 6656 
Pine Salt 7390 7086 7026 6624 6700 7010 7090 6970 7396 7411 7128 6850 
Belfield 7463 7181 7121 6679 6770 7108 7132 7047 7487 7491 7224 6950 
Minnekahta 7689 7423 7339 6920 7009 7320 7350 7264 7707 7719 7423 7179 
Opeche m3 7470 7385 6967 7055 7363 7394 7309 7754 62 7461 7224 
Minnelusa 8024 7827 7672 7320 7358 7698 m1 7631 8039 8069 m4 7517 
Tyler 8481 8293 8060 7724 7820 8105 8131 8008 8471 8484 8070 7931 
Otter 8609 8414 8163 7850 7962 8224 8248 8134 8591 8617 8198 8030 
Kibbey SS 8791 8560 8363 8017 8102 8416 8439 8326 8782 8803 8397 8227 
Kibbey LS 8926 8674 8484 8133 8215 8547 8570 8450 8913 8937 8530 8355 
Kibbey SH 8976 8723 8539 8186 8270 8601 8623 8500 8961 8990 8587 8410 
Charles 9074 8817 8634 8273 8360 8694 8716 8597 9052 9082 8688 8507 
Ratel i ffe 9598 9200 9122 8676 8739 9172 9215 9083 9591 9606 9223 8992 
BLCS 9674 9248 9183 8714 8780 9251 9287 9162 9661 9672 9284 9049 
Mission Canyon 9954 9550 9430 9012 9078 9526 9554 9438 9954 9996 9472 9299 
Fryburg 10040 9580 9520 9044 9114 9607 9644 9542 10030 10048 9606 9384 
Lodgepole 10384 9862 9880 10389 9956 9723 
Bakken 11223 10674 11231 10730 10492 
Three Forks 11280 10710 11290 10759 10504 
Birdbear 11521 10926 11527 10959 
Duperow 11614 11009 11620 11041 
Souris River 11331 11390 
Dawson Bay 11581 11638 
Prairie 11655 11706 
Winnipegosis 11728 11763 
Ashern 11831 11868 
Interlake 11941 11989 
Stonewall 12677 12682 
Stony Mountain 12800 12809 







NDGS Well No. 11879 11884 11899 11938 11944 11969 11995 12001 12016 12042 12047 12049 




Greenhorn 4856 4606 4426 4691 4628 4702 4683 4339 4202 4629 4600 
Mowry 5333 5140 4967 5240 5166 4936 5151 5249 4804 4678 5129 5071 
lnyan Kara 5734 5528 5362 5625 5558 5339 5569 5649 5224 5077 5524 5463 
Swift 6079 5991 5806 5960 5992 5831 6050 6093 5679 5513 5963 5876 
Rierdon 6589 6430 6219 6391 6430 6303 6540 6504 6121 5940 6388 6361 
Dunham Salt Top 7046 6620 6753 7008 6578 6401 6839 6823 
Dunham Salt Base 7140 6630 6860 7037 6614 6499 6924 6916 
Saude 7163 6850 6653 6872 6837 6792 7060 6884 6636 6519 6943 6944 
Pine Salt 7338 6998 6771 7051 6976 6950 7250 7032 6799 6679 7153 7122 
Belfield 7433 7048 6883 7223 7056 7053 7350 7160 6908 6827 7250 7230 
Minnekahta 7639 7260 7126 7423 7292 7259 7549 7399 7122 7048 7469 7432 
Opeche 7676 7306 7174 7469 7338 7301 7587 7439 7169 7095 7516 7471 
Minnelusa 7990 7673 7548 7810 7700 7644 7826 7757 7487 7390 7809 mo 
Tyler 8387 8137 7968 8277 8180 8009 8163 8244 7922 m4 8199 8140 
Otter 8510 8260 8085 8293 8134 8305 8322 8041 7898 8310 8279 
Kibbey SS 8701 8417 8247 8456 8321 8498 8491 8232 8087 8491 8464 
Kibbey LS 8831 8538 8366 8575 8450 8631 8598 8361 8216 8627 8599 
Kibbey SH 8884 8588 8418 8627 8503 8690 8635 8415 8270 8681 8650 
Charles 8990 8678 8506 8721 8597 8794 8724 8509 8364 8776 8752 
Ratel i ffe 9516 9122 8959 9132 9101 9330 9060 8976 8850 9250 9266 
BLCS 9588 9172 9006 9184 9181 9400 9105 9039 8920 9324 9343 
Mission Canyon 9841 9485 9317 9490 9442 9596 9402 9310 9180 9587 9559 
Fryburg 9932 9521 9352 9524 9532 9724 9429 9393 9671 9693 
Lodgepole 10265 9853 9680 9852 9870 10070 9734 10014 10030 
Bakken 11102 10600 10432 10594 10665 10846 10524 10793 10825 
Three Forks 11151 10616 10449 10610 10700 10878 10551 10810 10864 
Birdbear 11379 10832 10654 10805 10916 11079 10771 11081 
Duperow 11461 10909 10733 10879 11000 11160 10854 11162 
Souris River 11202 11170 11321 11503 11171 11497 
Dawson Bay 11571 11750 11741 
Prairie 11644 11822 11816 
Winnipegosis 11713 11879 11878 
Ashern 11818 11980 11987 
Interlake 11927 12090 12108 
Stonewall 12660 12790 12874 
Stony Mountain 12784 12920 13009 







NDGS Well No. 12054 12063 12070 12072 12073 12091 12122 12124 12134 12139 12150 12157 
--
' 




Greenhorn 4650 4620 4657 4305 4689 4627 4757 4670 4381 4531 4476 4640 
Mowry 5220 5175 5134 4799 5152 5104 5298 5205 4932 5084 4961 5200 
Inyan Kara 5609 5553 5524 5222 5572 5489 5660 5590 5313 5475 5390 5591 
Swift 6050 6039 5861 5673 6038 5914 6040 5954 5800 5878 5820 6081 
Rierdon 6463 6444 6378 6120 6547 6387 6471 6367 6230 6279 6258 6491 
Dunham Salt Top 6831 6838 6866 6811 6629 6683 
Dunham Salt Base 6937 6916 6949 6892 6701 6762 
Saude 6850 6829 6960 6577 7061 6934 6963 6906 6611 6724 6778 6851 
Pine Salt 7021 6928 7136 6771 7249 7100 7117 7083 6740 6900 6971 7007 
Belfield 7159 7110 7263 6879 7350 7227 7238 7172 6882 7018 7077 7197 
Minnekahta 7400 7351 7477 7111 7549 7430 7470 7410 7120 7261 7298 7391 
Opeche 7439 7399 7517 7161 7592 7473 7516 7460 7159 7301 7347 7440 
Minnelusa mo 7560 7791 7445 7829 7790 7826 7809 7469 7621 7640 7650 
Tyler 8232 8137 8190 7868 8154 8161 8346 8287 7965 8116 8053 8139 
Otter 8309 8227 8300 7970 8293 8287 8465 8396 8047 8198 8154 8249 
Kibbey SS 8478 8489 8160 8489 8476 8632 8556 8209 8363 8347 8380 
Kibbey LS 8581 8616 8287 8626 8602 8747 8682 8302 8468 8473 8472 
Kibbey SH 8617 8668 8341 8681 8656 8796 8735 8340 8502 8528 8510 
Charles 8720 8766 8441 8797 8750 8891 8823 8452 8601 8623 8612 
Ratel iffe 9038 9284 8925 9327 9246 9281 9284 8750 8923 9105 8900 
BLCS 9084 9351 8980 9396 9323 9332 9340 8784 8961 9160 8938 
Mission Canyon 9375 9623 9230 9594 9594 9640 9645 9074 9256 9417 9232 
Fryburg 9407 9710 9313 9722 9682 9682 9289 9500 9257 
Lodgepole 9650 10068 9840 
Bakken 10420 10843 10609 
Three Forks 10430 10876 10620 
Birdbear 11074 
Duperow 11157 
Souris River 11500 






Stony Mountain 12924 







NDGS Wet l No. 12162 12163 12169 12178 12179 12187 12217 12243 12246 12269 12276 12297 
Kelly Bushing 2644 2407 2324 2805 2792 2497 2725 2428 2257 2489 2274 2408 
Pierre 
Niobrara 3897 3963 
Carlile 4054 4170 
Greenhorn 4619 4460 4435 4691 4678 4402 4805 4524 4254 4436 4482 4383 
Mowry 5130 4955 4884 5259 5233 4942 5319 4978 4750 4936 4968 4871 
Inyan Kara 5539 5347 5298 5652 5627 5339 5689 5372 5161 5372 5367 5286 
Swift 5929 5776 5758 6032 6067 5793 6109 5926 5633 5812 5751 5732 
Rierdon 6369 6211 6200 6430 6475 6210 6551 6370 6074 6230 6241 6157 
Dunham Salt Top 6789 6667 6655 6796 6981 6527 6660 6711 6583 
Dunham Salt Base 6861 6779 6715 6887 7019 6547 6720 6782 6664 
Saude 6872 6799 6736 6918 6865 6620 7040 6857 6569 6762 6810 6684 
Pine Salt 7077 6968 6889 7117 6952 6788 7225 7041 6763 6921 6985 6878 
Belfield 7188 7114 6989 7241 7114 6848 7282 7068 6874 7016 7123 6979 
Minnekahta 7389 7336 7203 7460 7359 7087 7530 7280 7077 7242 7329 7210 
Opeche 7439 7382 7249 7500 7400 7131 7579 7324 7123 7286 7367 7259 
Minnelusa 7750 7667 7575 7763 7715 7463 7930 7668 7422 7540 7667 7541 
Tyler 8201 8044 7964 8271 8221 7930 8379 8039 7844 7963 8030 7960 
Otter 8318 8171 8086 8350 8307 8031 8478 8161 7949 8057 8160 8065 
Kibbey SS 8479 8361 8278 8518 8471 8198 8660 8351 8136 8263 8347 8259 
Kibbey LS 8609 8490 8406 8621 8577 8312 8790 8480 8267 8390 8477 8382 
Kibbey SH 8661 8545 8459 8660 8613 8362 8840 8533 8322 8444 8530 8439 
Charles 8759 8639 8551 8758 8709 8453 8930 8627 8416 8540 8630 8532 
Ratel iffe 9220 9133 9056 9080 9036 8860 9385 9130 8910 8994 9147 9020 
BLCS 9275 9183 9134 9130 9080 8905 9451 9203 8967 9044 9220 9071 
Mission Canyon 9550 9441 9395 9432 9378 9213 9744 9468 9210 9310 9432 9324 
Fryburg 9620 9533 9482 9454 9407 9244 9831 9560 9298 9364 9570 9409 
Lodgepole 9949 9822 9578 10150 9900 9630 9700 9901 9743 
Bakken 10721 10619 10317 10940 10693 10410 10700 10513 
Three Forks 10739 10653 10330 10971 10728 10421 10466 10740 10521 
Birdbear 10869 10528 11206 10943 10629 10957 
Duperow 10951 10601 11290 11029 10701 11039 
Souris River 11276 10891 11357 11000 11373 






Stony Mountain 12174 
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NDGS Well No. 12315 12331 12336 12341 12369 12372 123n 12383 12388 12425 12434 12476 
Kelly Bushing 2678 2175 2184 2650 25n 2223 2431 2509 2648 2393 2280 2801 
Pierre 
Niobrara 3613 3867 3885 3809 3718 3860 4199 3813 3787 4080 
Carlile 3760 4071 4082 3992 3892 4043 4403 4003 3966 4276 
Greenhorn 4654 4130 4390 4466 4376 4228 4220 4416 4712 4368 4293 4649 
Mowry 5226 4630 4873 5028 4926 4720· 4n1 4967 5221 4910 4780 5221 
Inyan Kara 5610 5050 5271 5406 5300 5137 5179 5353 5611 5296 5199 5610 
Swift 6061 5518 5806 5906 5800 5502 5661 5810 5964 5n8 5590 6051 
Rierdon 6479 5945 6247 6304 6213 5978 6081 6231 6460 6209 6071 6463 
Dunham Salt Top 6367 6416 6908 6508 
Dunham Salt Base 6395 6531 6960 6598 
Saude 6859 6439 6757 6703 6599 6551 6500 6649 6972 6629 6620 6850 
Pine Salt 6989 6600 6920 6840 6742 6755 6657 6781 7165 6780 6816 7021 
Belfield 7121 6686 7013 6972 6891 6848 6703 6870 7244 6840 6917 7156 
Minnekahta 7330 6910 7218 7200 7138 7063 6942 7103 7487 7083 7130 7391 
Opeche 7375 6957 ,'257 7240 7181 7114 6991 7149 7539 7131 7179 7432 
Minnelusa 7587 7250 7551 7450 7460 . 7410 7330 7490 7850 7448 7440 7758 
Tyler 8199 7696 7892 8003 7972 7817 n47 7982 8330 7881 7866 8238 
Otter 8286 n94 8020 8088 8050 7919 7870 8056 8436 8040 7970 8310 
Kibbey SS 8450 7981 8213 8250 8213 8104 8037 8223 8620 81n 8160 8480 
Kibbey LS 8552 8110 8347 8343 8312 8235 8163 8336 8747 8301 8290 8583 
Kibbey SH 8589 8162 8402 8380 8349 8290 8214 8384 8800 8351 8345 8620 
Charles 8679 8259 8504 8489 8438 8385 8309 8479 8900 8442 8441 8710 
Ratel iffe 9010 8723 9031 8785 8766 8876 8710 8895 9335 8880 8936 9044 
BLCS 9049 8m 9088 8817 8798 8930 8747 8933 9390 8920 8990 9089 
Mission Canyon 9350 9050 9278 9130 9111 9178 9048 9241 9685 9190 9252 9401 
Fryburg 9371 9101 9410 9139 9119 9267 9082 9271 9754 9256 9328 9410 
Lodgepole 9432 9746 9603 9600 9589 9660 
Bakken 10210 10530 10380 10345 10349 10440 
Three Forks 10218 10553 10390 10354 10352 10450 
Birdbear 10402 10750 10550 10542 
Duperow 10479 10829 10627 10619 
Souris River 10780 11163 10922 10910 
Dawson Bay 11410 
Prairie 11479 




Stony Mountain 12591 







NDGS Well No. 12477 12481 12494 12499 12514 12515 12605 
Kelly Bushing 2404 2546 2526 2297 2323 2732 2512 
Pierre 
Niobrara 3980 3943 3737 3470 4131 3997 
Carlile 4176 4112 3886 3658 4330 4169 
Greenhorn 4501 4471 4460 4260 4034 4697 4512 
Mowry 4992 4974 4972 4769 4600 5253 4991 
Inyan Kara 5394 5400 5403 5190 5008 5640 5423 
Swift 5840 5854 5876 5680 5429 5956 5780 
Rierdon 6281 6289 6298 6119 5816 6399 6247 
Dunham Salt Top 6750 6700 6695 6181 6758 6670 
Dunham Salt Base 6m 6728 6721 6268 6878 6801 
Saude 6800 6752 6763 6570 6299 6899 6822 
Pine Salt 6959 6924 6914 6726 6480 7066 7021 
Belfield 7090 7010 6998 6804 6593 7187 7126 
Minnekahta 7308 7229 7211 7026 6847 7430 7343 
Opeche 7351 7276 7259 7067 6896 7474 7390 
Minnelusa 7662 7588 7578 7369 7243 7818 7652 
Tyler 8065 8030 8010 7799 7673 8306 8080 
Otter 8183 8150 8133 7946 7760 8185 
Kibbey SS 8376 8320 8310 8094 8375 
Kibbey LS 8505 8448 8434 8222 8506 
Kibbey SH 8558 8500 8490 8276 8560 
Charles 8650 8594 8589 8370 8654 
Ratcliffe 9138 9051 9037 8828 9149 
BLCS 9210 9100 9087 8879 9200 
Mission Canyon 9470 9362 9329 9163 9450 
Fryburg 9553 9422 9411 9206 9540 
Lodgepole 9891 9757 9743 9540 9875 
Bakken 10680 10308 
Three Forks 10700 10522 10515 10312 
Birdbear 10911 10700 10693 10491 
Duperow 10989 10768 10568 
















This appendix contains the data used in the backstripping procedure. 
Maximum and minimum amounts of cumulative tectonic subsidence, and unit 
thickness are given in meters. The lithologies comprising each unit are 
given as percentages of the total thickness of the unit. Lithologic 
abbreviations are defined as follows: ANHYD = anhydrite; CARB = 
carbonate; SLTST = siltstone; ss = sandstone. 
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Table 7. Ages and depositional water depths of formations used in 
this study. Ages are in millions of years before present, and are 
given for both the upper and lower boundaries of the formation. The 
ages were determ.ined as described in the text, after Harland and 
others (1982) and Ballard and others (1983). Estimated water depths 
















































































































































































































CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARS SHALE SLTST ss 
-- -- -- -- -- --
NDGS Well No. 291 
Pierre 1543 1432 642 100.0 
Niobrara 1336 1201 58 100.0 
Carlile 1294 1157 116 100.0 
Greenhorn 1230 1086 171 100.0 
Mowry 1197 1042 113 95.9 4.1 
Inyan Kara 1181 1018 113 68.9 31.1 
Jurassic 1214 1055 116 93.4 6.6 
Rierdon 1202 1037 156 2.3 95.7 1.9 
Saude 1224 1044 59 10.3 89.7 
Pine Salt 1231 1057 47 100.0 
Belfield 1199 1023 66 100.0 
Minnekahta 1123 940 12 100.0 
Opeche 1129 946 84 32.6 67.4 
Minnelusa 984 793 163 n.6 22.4 
Tyler 970 801 30 89.8 10.2 
Otter 862 690 47 100.0 
Kibbey SS 811 630 32 100.0 
Kibbey LS 806 629 12 100.0 
Kibbey SH 803 628 27 100.0 
Charles 769 586 205 18.4 11.9 69.7 
Mission Canyon 654 490 106 100.0 
Lodgepole 572 426 230 94.0 6.0 
Bakken 489 388 0 85.0 15.0 
Three Forks 489 388 52 85.0 15.0 
Birdbear 435 331 22 100.0 
Duperow 429 329 87 91.3 8.7 
Souris River 389 308 40 76.9 23.1 
Dawson Bay 363 292 13 100.0 
Prairie 356 287 31 100.0 
IJinnipegosis 315 242 23 100.0 
Ashern 308 241 21 100.0 
Interlake 227 158 165 97.2 2.8 
Stonewall 101 81 37 100.0 
Stony Mountain 73 64 40 38.9 61.1 
NDGS Well No. 555 
Pierre 1630 1511 663 100.0 
Niobrara 1420 1275 56 100.0 
Carlile 1379 1231 103 100.0 
Greenhorn 1321 1167 159 100.0 
Mowry 1296 1132 121 93.7 6.3 
Inyan Kara 1282 1111 132 82.7 17.3 
Jurassic 1300 1128 130 94.1 5.9 
Rierdon 1281 1101 148 10.3 89.7 
220 
CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 1317 1121 64 100.0 
Pine Salt 1322 1134 16 100.0 
Belfield 1295 1106 72 100. p 
Minnekahta 1214 1015 15 100.0 
Opeche 1218 1022 83 46.0 54.0 
Minnelusa 1084 881 148 76.4 23.6 
Tyler 1078 895 42 90 . 0 10.0 
Otter 961 m 46 100.0 
Kibbey SS 912 715 39 100.0 
Kibbey LS 906 714 15 100.0 
Kibbey SH 902 712 29 100.0 
Charles 866 668 248 32.0 9.9 58.1 
Mission Canyon 739 557 120 100.0 
Lodgepole 652 493 236 95.3 4.7 
Bakken 575 457 7 73.9 26.1 
Three Forks 575 457 68 90.0 10.0 
Birdbear 505 381 25 100.0 
Duperow 498 379 91 85.9 14.1 
Souris River 455 355 62 84.2 15.8 
Dawson Bay 423 335 18 100.0 
Prairie 415 331 30 100.0 
Winnipegosis 377 290 32 100.0 
Ashern 369 289 38 100.0 
Interlake 263 177 214 96.4 3.6 
Stonewall 103 80 40 100.0 
Stony Mountain 72 62 41 44.8 55.2 
NDGS Well No. 2584 
Pierre 1640 1519 691 100.0 
Niobrara 1427 1280 62 100.0 
Carli le 1385 1234 99 100.0 
Greenhorn 1329 1172 148 100.0 
Mowry 1312 1145 120 96.2 3.8 
Inyan Kara 1297 1123 150 81.7 18.3 
Jurassic 1311 1136 140 94.6 5.4 
Rierdon 1289 1105 145 1.1 94.7 4.2 
Saude 1323 1127 47 100.0 
Pine Salt 1335 1144 36 100.0 
Belfield 1306 1114 68 100.0 
Minnekahta 1234 1034 13 100.0 
Opeche 1239 1041 87 24.6 75.4 
Minnelusa 1092 885 119 78.2 21.8 
Tyler 1094 902 38 85.0 15.0 
Otter 983 788 59 100.0 
Kibbey SS 923 715 40 100.0 
Kibbey LS 916 713 16 100.0 
221 
CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Kibbey SH 912 711 29 100.0 
Charles 876 667 250 28.1 12.2 59.7 
Mission Canyon 750 555 132 100.0 
Lodgepole 657 486 242 95.7 4.3 
Bakken 573 443 7 54.2 45.8 
Three Forks 574 444 66 85.0 15.0 
Birdbear 505 371 24 100.0 
Duperow 498 368 100 90 .8 9.2 
Souris River 450 340 76 88.8 11.2 
Dawson Bay 410 317 20 100.0 
Prairie 400 311 21 100.0 
Winnipegosis 374 282 31 100.0 
Ashern 364 280 30 100.0 
Interlake 271 181 230 96.9 3.1 
Stonewall 101 78 39 100.0 
Stony Mountain 71 61 40 45.0 55.0 
NDGS Well No. 2853 
Pierre 1619 1501 677 100.0 
Niobrara 1405 1261 54 100.0 
Carlile 1365 1218 101 100.0 
Greenhorn 1306 1153 149 100.0 
Mowry 1285 1121 126 90.3 9.7 
lnyan Kara 1271 1102 130 83.6 16.4 
Jurassic 1287 1116 121 93.7 6.3 
Rierdon 1268 1089 168 18.2 3.6 75.5 2.7 
Saude 1307 1117 60 100.0 
Pine Salt 1315 1131 32 100.0 
Belfield 1286 1101 70 100.0 
Minnekahta 1211 1018 14 100.0 
Opeche 1216 1025 90 24.8 75.2 
Minnelusa 1065 865 134 76.1 23.9 
Tyler 1062 879 30 80.0 20.0 
Otter 958 m 57 100.0 
Kibbey SS 898 702 40 100.0 
Kibbey LS 891 700 17 100.0 
Kibbey SH 887 698 28 100.0 
Charles 852 656 245 32.4 8.7 58.9 
Mission Canyon 724 544 125 100.0 
Lodgepole 637 479 235 91.6 8.4 
Bakken 551 434 6 73.7 26.3 
Three Forks 552 435 60 90.0 10.0 
Birdbear 489 365 24 100.0 
Duperow 482 363 96 85.8 14.2 
Souris River 434 335 63 87.9 12. 1 
Dawson Bay 401 315 18 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 392 311 27 100.0 
Winnipegosis 357 273 31 100.0 
Ashern 348 271 31 100.0 
Interlake 252 170 204 97.6 2.4 
Stonewall 100 78 39 100.0 
Stony Mountain 70 60 39 43.8 56.3 












Minnekahta 1119 932 12 100.0 
Opeche 1124 939 75 32.4 67.6 
Minnelusa 983 789 168 60.1 39.9 
Tyler 964 792 26 52.4 47.6 
Otter 867 697 51 100.0 
Kibbey SS 813 633 33 100.0 
Kibbey LS 808 632 16 100.0 
Kibbey SH 804 629 27 100.0 
Charles 769 588 220 18.0 8.3 73.7 
Mission Canyon 646 488 107 100.0 
Lodgepole 564 424 226 91.2 8.8 
Bakken 482 385 0 90.0 10.0 
Three Forks 482 385 so 90.0 10.0 
Birdbear 428 327 22 100.0 
Duperow 422 325 86 87.6 12.4 
Souris River 380 302 38 74.4 25.6 
Dawson Bay 355 285 14 100.0 
Prairie 347 280 30 100.0 
Winnipegosis 307 237 24 100.0 
Ashern 299 235 21 100.0 
Interlake 219 152 157 97.1 2.9 
Stonewall 97 76 34 100.0 
Stony Mountain 70 60 40 44.7 55.3 
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CUM SUBS"ID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
-- -- -- -- -- -- -- --
NDGS Well No. 3746 
Pierre 1512 140_7 643 100. 0 
Niobrara 1304 1177 58 100. 0 
Carlile 1263 1133 117 100.D 
Greenhorn 1198 1062 172 100.0 
Mowry 1167 1021 116 98.7 1.3 
Inyan Kara 1149 994 152 77.9 22.1 
Jurassic 1159 1005 126 92 . 7 7.3 
Rierdon 1140 979 116 96 . 0 4.0 
Saude 1185 1013 49 14.2 85.8 
Pine Salt 1197 1029 37 100.0 
Belfield 1167 998 71 100.0 
Minnekahta 1086 909 12 100.0 
Opeche 1091 916 62 29.4 70.6 
Minnelusa 959 m 155 64.5 35.5 
Tyler 948 787 30 80.0 20.0 
Otter 843 680 50 100.0 
Kibbey SS 790 618 28 100.0 
Kibbey LS 787 619 12 100.0 
Kibbey SH 785 618 33 100.0 
Charles 743 568 187 11.4 15.1 73.5 
Mission Canyon 638 481 106 100.0 
Lodgepole 556 418 220 91.7 8.3 
Bakken 477 381 0 90.0 10.0 
Three Forks 477 381 53 90.0 10.0 
Birdbear 419 319 21 100.0 
Duperow 413 317 82 88.9 11. 1 
Souris River 373 296 35 80.2 19.8 
Dawson Bay 351 282 14 100.0 
Prairie 343 278 32 100.0 
Winnipegosis 299 230 21 100.0 
Ashern 293 229 17 100.0 
Interlake 219 153 156 97.3 2.7 
Stonewall 98 78 34 100.0 
Stony Mountain 72 62 40 41.2 58.8 
NDGS Well No. 3927 
Pierre 1522 1419 658 100 .0 
Niobrara 1312 1186 56 100.0 
Carlile 1271 1142 116 100.0 
Greenhorn 1206 1072 171 100.0 
Mowry 1177 1033 121 97.5 2.5 
Inyan Kara 1159 1008 129 88.2 11.8 
Jurassic 1171 1016 121 92.4 7.6 
Rierdon 1151 989 127 9.6 85.6 4.8 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 1197 1024 58 16.8 83.2 
Pine Salt 1206 1037 42 100.0 
Belfield 1174 1005 65 100.0 
Minnekahta 1099 921 13 100.0 
Opeche 1104 928 85 36.0 64.0 
Minnelusa 959 n4 149 n.6 22.4 
Tyler 946 781 26 60.0 40.0 
Otter 847 684 so 100.0 
Kibbey SS 793 620 33 100.0 
Kibbey LS 788 619 16 100.0 
Kibbey SH 784 617 26 100.0 
Charles 751 578 210 15.9 19.6 64.5 
Mission Canyon 643 485 109 100.0 
Lodgepole 561 421 226 89.2 10.8 
Bakken 475 3n 0 90.0 10.0 
Three Forks 475 3n 49 90.0 10.0 
Birdbear 422 319 22 100.0 
Duperow 415 317 86 89.3 10.7 
Souris River 373 295 38 76.0 24.0 
Dawson Bay 348 278 13 100.0 
Prairie 340 273 29 100.0 
\Jinnipegosis 300 230 23 100.0 
Ashern 293 228 16 100.0 
Interlake 221 154 159 97.1 2.9 
Stonewall 98 78 33 100.0 
Stony Mountain 72 62 41 43.4 56.6 
NDGS Well No. 4833 
Pierre 1569 1455 655 100.0 
Niobrara 1363 1225 55 100.0 
Carlile 1323 1183 112 100.0 
Greenhorn 1261 1115 165 100.0 
Mowry 1234 ,on 115 94.7 5.3 
lnyan Kara 1220 1056 139 75.8 24.2 
Jurassic 1241 1079 136 95.5 4.5 
Rierdon 1220 1049 123 96.3 3.7 
Saude 1267 1086 40 100.0 
Pine Salt 1282 1105 23 100.0 
Belfield 1254 1076 71 100.0 
Minnekahta 1178 991 14 100.0 
Opeche 1183 998 107 28.4 71.6 
Minnelusa 1022 825 145 74.8 25.2 
Tyler 1C' 3 835 36 70.0 30.0 
Otter 906 728 49 100.0 
Kibbey SS 854 666 35 100.0 
Kibbey LS 849 665 16 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARS SHALE SLTST ss 
Kibbey SH 844 663 27 100.0 
Charles 810 622 236 23.2 8.4 68.4 
Mission Canyon 682 516 111 100.0 
Lodgepole 599 452 225 94.6 5.4 
Bakken 520 415 4 100.0 
Three Forks 522 417 58 90.0 10.0 
Birdbear 462 351 24 100.0 
Duperow 455 349 90 88.1 11.9 
Souris River 413 326 41 73.9 26.1 
Dawson Bay 386 308 19 100.0 
Prairie 3n 303 32 100.0 
Wimipegosis 335 258 28 100.0 
Ashern 327 256 27 100.0 
Interlake 237 162 183 97.7 2.3 
Stonewall 99 78 35 100.0 
Stony Mountain 72 62 41 44.4 55.6 
NDGS Well No. 6169 
Pierre 1613 1498 680 100.0 
Niobrara 1399 1258 55 100.0 
Carlile 1359 1215 103 100.0 
Greenhorn 1300 1151 162 100.0 
Mowry 1275 1116 119 97.4 2.6 
lnyan Kara 1258 1090 126 79.5 20.5 
Jurassic 1279 1111 128 91.7 8.3 
Rierdon 1259 1084 150 14.2 2.0 80.7 3.0 
Saude 1303 1118 59 100.0 
Pine Salt 1311 1132 27 100.0 
Belfield 1283 1103 67 100.0 
Minnekahta 1210 1023 13 100.0 
Opeche 1216 1030 109 28.0 72.0 
Mimelusa 1056 860 130 80.1 19.9 
Tyler 1054 875 40 92.3 7.7 
Otter 937 754 45 100.0 
Kibbey SS 889 697 39 100.0 
Kibbey LS 883 695 16 100.0 
Kibbey SH 879 693 28 100.0 
Charles 844 651 243 30.2 15.7 54.1 
Mission Canyon 724 544 124 100.0 
Lodgepole 637 478 232 94.5 5.5 
Bakken 557 440 5 76.5 23.5 
Three Forks 559 442 66 90.0 10.0 
Birdbear 490 366 25 100.0 
Duperow 483 364 91 88.9 11.1 
Souris River 441 340 58 81.1 18.9 
Dawson Bay 407 319 17 100.0 
226 
CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 399 314 29 100.0 
Wimipegosis 361 273 30 100.0 
Ashern 352 271 28 100.0 
Interlake 261 175 218 97.6 2.4 
Stonewall 100 78 38 100.0 
Stony Mountain 71 60 40 45.0 55.0 
NDGS Well No. 6303 
Pierre 1603 1486 668 100.0 
Niobrara 1393 1250 59 100.0 
Carli le 1352 1205 101 100.0 
Greenhorn 1294 1142 160 100.0 
Mowry 1270 1106 121 93 .7 6.3 
Inyan Kara 1255 1085 138 80.2 19.8 
Jurassic 1273 1102 133 94.3 5.7 
Rierdon 1251 1071 134 5.7 88.6 5.7 
Saude 1297 1111 48 100.0 
Pine Salt 1310 1128 23 100.0 
Belfield 1282 1099 74 100.0 
Minnekahta 1203 1012 16 100.0 
Opeche 1208 1019 91 24.9 75.1 
Mimelusa 1056 857 141 80.6 19.4 
Tyler 1050 870 29 79.2 20.8 
Otter 946 765 56 100.0 
Kibbey SS 888 696 39 100.0 
Kibbey LS 881 694 16 100.0 
Kibbey SH an 692 28 100.0 
Charles 842 650 242 29.0 14.5 56.5 
Mission Canyon 721 542 121 100.0 
Lodgepole 634 4n 235 94.8 5.2 
Bakken 552 437 6 75.0 25.0 
Three Forks 553 438 65 85.0 15.0 
Birdbear 488 369 24 100.0 
Duperow 481 367 91 90.0 10.0 
Souris River 441 345 57 81.4 18.6 
Dawson Bay 410 326 16 100.0 
Prairie 402 322 30 100.0 
Winnipegosis 364 281 31 100.0 
Ashern 356 279 36 100.0 
Interlake 253 171 202 97.0 3.0 
Stonewall 101 78 39 100.0 
Stony Mountain 71 61 40 44.3 55.7 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
-- -- -- -- -- -- -- --
NDGS Well No. 6310 
Pierre 1620 1502 685 100.0 
Niobrara 1410 1265 58 100.0 
Carlile 1369 1220 101 100.0 
Greenhorn 1311 1156 147 100.0 
Mowry 1290 1124 123 85.1 14.9 
Inyan Kara 1280 1112 133 80.5 19.5 
Jurassic 1300 1131 132 94.2 5.8 
Rierdon 1278 1100 171 14.3 80.4 5.3 
Saude 1313 1123 61 100.0 
Pine Salt 1320 1137 28 100.0 
Belfield 1292 1107 68 100.0 
Minnekahta 1219 1027 15 100.0 
Opeche 1225 1034 90 23.6 76.4 
Minnelusa 1075 875 124 75.5 24.5 
Tyler 1075 892 36 82.9 17. 1 
Otter 966 781 57 100.0 
Kibbey SS 908 711 39 100.0 
Kibbey LS 902 710 16 100.0 
Kibbey SH 898 708 31 100.0 
Charles 860 662 243 30.1 12.5 57.3 
Mission Canyon 737 552 130 100.0 
Lodgepole 647 485 241 94.9 5. 1 
Bakken 564 444 6 65.0 35.0 
Three Forks 565 445 64 90.0 10.0 
Birdbear 498 372 23 100.0 
Duperow 492 370 98 90.6 9.4 
Souris River 448 345 71 74.4 25.6 
Dawson Bay 404 315 19 100.0 
Prairie 394 309 23 100.0 
Winnipegosis 365 2n 31 100.0 
Ashern 356 275 31 100.0 
Interlake 260 175 216 97.2 2.8 
Stonewall 100 n 40 100.0 
Stony Mountain 69 59 39 45.0 55.0 
NDGS Well No. 6689 
Pierre 1567 1456 657 100.0 
Niobrara 1361 1226 57 100.0 
Carlile 1320 1182 111 100.0 
Greenhorn 1258 1115 164 100.0 
Mowry 1233 1080 116 98.4 1.6 
Inyan Kara 1217 1055 149 79.6 20.4 
Jurassic 1229 1067 128 94.0 6.0 
Rierdon 1210 1039 128 90.5 9.5 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARS SHALE SLTST ss 
Saude 1255 1075 42 100.0 
Pine Salt 1268 1093 25 100.0 
Belfield 1239 1063 75 100.0 
Mirnekahta 1156 970 15 100.0 
Opeche 1160 976 93 49.2 50.8 
Mirnelusa 1022 830 138 59.2 40.8 
Tyler 1016 842 32 76.4 23.6 
Otter 911 736 52 100.0 
Kibbey SS 856 671 35 100.0 
Kibbey LS 851 670 16 100.0 
Kibbey SH 846 668 28 100.0 
Charles 812 625 231 25.0 7.9 67. 1 
Mission Canyon 686 521 118 100.0 
Lodgepole 601 457 229 91.4 8.6 
Bakken 518 416 4 75.0 25.0 
Three Forks 521 419 58 94.8 5.2 
Birdbear 457 349 23 100.0 
Duperow 451 347 90 89.8 10.2 
Souris River 410 325 45 76.9 23.1 
Dawson Bay 382 308 18 100.0 
Prairie 374 303 34 100.0 
Winnipegosis 330 255 24 100.0 
Ashern 323 254 27 100.0 
Interlake 233 160 1n 97.4 2.6 
Stonewall 99 78 34 100.0 
Stony Mountain 73 63 41 42.9 57 .1 
NDGS Well No. 6913 
Pierre 1649 1525 647 100.0 
Niobrara 1441 1288 58 100.0 
Carlile 1399 1244 101 100.0 
Greenhorn 1340 1179 152 100.0 
Mowry 1317 1144 116 96.1 3.9 
lnyan Kara 1298 1116 122 65.1 34 . 9 
Jurassic 1328 1151 131 91.9 8.1 
Rierdon 1306 1122 162 18.8 0.9 78.4 1.9 
Saude 1348 1150 60 100.0 
Pine Salt 1356 1164 18 100.0 
Belfield 1328 1136 69 100.0 
Minnekahta 1252 1052 13 100.0 
Opeche 1257 1059 104 33.8 66.2 
Minnelusa 1104 896 153 70.2 29.8 
Tyler 1097 909 29 94.8 5.2 
Otter 989 798 55 100.0 
Kibbey SS 932 730 39 100.0 
Kibbey LS 926 728 16 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Kibbey SH 922 n1 28 100.0 
Charles 887 685 258 29.6 16.5 53.9 
Mission Canyon 765 574 114 100.0 
Lodgepole 680 512 246 97.1 2.9 
Bakken 602 476 11 36.1 63.9 
Three Forks 601 476 75 90.0 10.0 
Birdbear 524 392 26 100.0 
Duperow 516 390 101 88.0 12.0 
Souris River 470 363 66 84.3 15.7 
Dawson Bay 436 343 22 100.0 
Prairie 426 337 31 100.0 
llinnipegosis 387 295 34 100.0 
Ashern 3n 293 38 100.0 
Interlake 271 181 229 98.1 1.9 
Stonewall 105 82 40 100.0 
Stony Mountain 74 65 41 40.7 59.3 
NDGS Well No. 6969 
Pierre 1593 1481 672 100.0 
Niobrara 1381 1244 57 100.0 
Carlile 1340 1200 106 100.0 
Greenhorn 1279 1135 161 100.0 
Mowry 1254 1099 119 97.4 2.6 
lnyan Kara 1236 1073 117 n.9 22.1 
Jurassic 1261 1099 133 93. 1 6.9 
Rierdon 1237 1066 156 18.6 0.8 n.1 2.9 
Saude 1279 1097 55 100.0 
Pine Salt 1288 1112 23 100.0 
Belfield 1260 1083 74 100.0 
Mihnekahta 1179 993 14 100.0 
Opeche 1183 999 100 42.7 57.3 
Minnelusa 1038 846 139 71.6 28.4 
Tyler 1033 859 27 90.0 10.0 
Otter 929 752 56 100.0 
Kibbey SS 870 682 39 100.0 
Kibbey LS 863 680 16 100.0 
Kibbey SH 859 678 27 100.0 
Charles 825 637 236 29.7 11.0 59.3 
Mission Canyon 701 530 122 100.0 
Lodgepole 614 464 230 95.4 4.6 
Bakken 535 428 5 75.0 25.0 
Three Forks 537 430 64 90.0 10.0 
Birdbear 471 358 23 100.0 
Duperow 464 356 88 89.0 11.0 
Souris River 424 334 52 79.3 20 . 7 
Dawson Bay 394 315 16 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 386 311 31 100.0 
Wimipegosis 347 268 28 100.0 
Ashern 339 267 31 100.0 
Interlake 244 167 192 96.3 3.7 
Stonewall 98 n 34 100.0 
Stony Mountain 71 62 40 43.1 56.9 
NDGS Well No. 7265 
Pierre 1628 1510 672 100.0 
Niobrara 1416 1271 62 100.0 
Carlile 1373 1225 95 100.0 
Greenhorn 1317 1163 153 100.0 
Mowry 1294 1129 126 91.5 8.5 
lnyan Kara 1278 1107 114 78.7 21.3 
Jurassic 1305 1135 144 94.7 5.3 
Rierdon 1275 1094 158 12.7 2.8 79.2 5.3 
Saude 1314 1124 58 100.0 
Pine Salt 1322 1138 26 100.0 
Belfield 1294 1109 69 100.0 
Minnekahta 1217 1024 15 100.0 
Opeche 1222 1031 101 39.3 60.7 
Minnelusa 1075 875 130 n.1 22.3 
Tyler 1074 891 33 86.0 14.0 
Otter 966 780 56 100.0 
Kibbey SS 908 711 39 100.0 
Kibbey LS 901 709 17 100.0 
Kibbey SH 897 707 28 100.0 
Charles 862 665 244 29.4 13.8 56.9 
Mission Canyon 741 557 125 100.0 
Lodgepole 653 492 238 93.0 7.0 
Bakken 571 451 8 48.0 52.0 
Three Forks 571 452 65 90 . 0 10.0 
Birdbear 504 379 24 100.0 
Ouperow 498 3n 95 85.5 14.5 
Souris River 453 350 66 75.5 24.5 
Dawson Bay 413 323 19 100.0 
Prairie 404 318 27 100.0 
Winnipegosis 369 280 32 100.0 
Ashern 360 278 33 100.0 
Interlake 261 174 219 98.3 1. 7 
Stonewall 100 n 38 100.0 
Stony Mountain 70 60 39 43.8 56.3 
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CUM SUBSIO TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION l4AX MIN THICK SALT ANHYD CARB SHALE SLTST ss -- -- -- -- -- -- -- --
NDGS Well No. 7307 
Pierre 1651 1522 644 100.0 
Niobrara 1440 1283 59 100.0 
Carlile 1397 1237 103 100.0 
Greenhorn 1337 1170 152 100.0 
Mowry 1310 1130 114 93.3 6.7 
Inyan Kara 1289 1101 133 54.1 45.9 
Jurassic 1321 1141 129 91.7 8.3 
Rierdon 1298 1109 148 14.0 1.8 75.4 8.8 
Saude 1346 1148 46 100.0 
Pine Salt 1358 1165 24 100.0 
Belfield 1330 1136 74 100.0 
Minnekahta 1246 1043 14 100.0 
Opeche 1251 1050 110 49.9 50.1 
Minnelusa 1104 894 156 87.3 12.7 
Tyler 1095 906 29 78.7 21.3 
Otter 992 801 56 100.0 
Kibbey SS 933 732 37 100.0 
Kibbey LS 928 731 16 100.0 
Kibbey SH 924 729 28 100.0 
Charles 889 687 260 30.5 14.7 54.9 
Mission Canyon 765 576 112 100.0 
Lodgepole 682 515 244 95 .0 5.0 
Bakken 602 4n 11 37.8 62.2 
Three Forks 602 4n 74 90.0 10.0 
Birdbear 526 395 27 100.0 
Duperow 518 392 98 86.1 13.9 
Souris River 473 366 67 84.1 15.9 
Dawson Bay 438 345 19 100.0 
Prairie 430 340 33 100.0 
Winnipegosis 388 295 34 100.0 
Ashern 378 293 37 100.0 
Interlake 274 182 236 97.9 2.1 
Stonewall 102 80 38 100.0 
Stony Mountain 73 63 40 41.7 58.3 
NDGS Well No. 7309 
Pierre 1574 1462 662 100.0 
Niobrara 1365 1228 56 100.0 
Carli le 1324 1185 109 100.0 
Greenhorn 1263 1118 159 100.0 
Mowry 1238 1083 119 96.1 3.9 
Inyan Kara 1222 1058 146 78.5 21.5 
Jurassic 1236 1073 129 92.9 7 .1 
Rierdon 1217 1047 130 93.0 7.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 1257 1076 44 100.0 
Pine Salt 1269 1093 23 100.0 
Belfield 1240 1064 66 100.0 
Minnekahta 1163 978 15 100.0 
Opeche 1168 985 98 52.6 47.4 
Minnelusa 1030 839 136 67.9 32.1 
Tyler 1025 852 29 74.0 26.0 
Otter 923 750 61 100.0 
Kibbey SS 860 675 37 100.0 
Kibbey LS 854 673 15 100.0 
Kibbey SH 850 672 28 100.0 
Charles 815 629 241 26.5 12.0 61.4 
Mission Canyon 690 523 112 100.0 
Lodgepole 607 459 229 94.0 6.0 
Bakken 527 421 3 100.0 
Three Forks 530 424 62 90.0 10.0 
Birdbear 465 354 22 100.0 
Duperow 459 352 91 89.0 11.0 
Souris River 417 330 47 83.7 16.3 
Dawson Bay 392 315 17 100.0 
Prairie 383 310 34 100.0 
lolinnipegosis 340 263 25 100.0 
Ashern 333 262 30 100.0 
Interlake 239 163 185 97.5 2.5 
Stonewall 99 78 34 100.0 
Stony Mountain 73 62 42 45.3 54.7 
NDGS Well No. 7479 
Pierre 1697 1562 670 100.0 
Niobrara 1484 1319 66 100.0 
Carlile 1440 1271 90 100.0 
Greenhorn 1386 1211 145 100.0 
Mowry 1366 1179 118 94.8 5.2 
Inyan Kara 1347 1151 119 62.8 37.2 
Jurassic 1382 1191 151 90.9 9.1 
Rierdon 1357 1158 168 9. 1 1.3 89.6 
Saude 1382 1165 52 100.0 
Pine Salt 1392 1180 21 100.0 
Belfield 1363 1151 67 100.0 
Minnekahta 1286 1064 13 100.0 
Opeche 1291 1070 90 50.7 49.3 
Minnelusa 1155 927 136 n.6 22.4 
Tyler 1150 939 39 55.0 45.0 
Otter 1047 838 56 100.0 
Kibbey SS 990 769 41 100.0 
Kibbey LS 984 767 16 100.0 
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CUM SUBS-ID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARS SHALE SLTST ss 
Kibbey SH 980 765 30 100.0 
Charles 943 720 273 32.6 8.7 58.7 
Mi .ss i on Canyon 807 599 125 100.0 
Lodgepole 718 534 259 98.2 1.8 
Bakken 638 498 18 58 .6 41.4 
Three Forks 630 490 73 90.0 10.0 
Birdbear 553 405 27 100.0 
Duperow 545 401 109 89.7 10.3 
Souris River 494 372 87 85.3 14.7 
Dawson Bay 448 343 25 100.0 
Prairie 437 337 18 100.0 
llinnipegosis 416 313 37 100.0 
Ashern 405 311 42 100.0 
Interlake 293 193 264 98.0 2.0 
Stonewall 103 79 41 100.0 
Stony Mountain 72 61 41 46.6 53.4 
NDGS Well No. 7496 
Pierre 16n 1550 673 100. 0 
Niobrara 1463 1307 63 100.0 
Carlile 1420 1260 93 100 . 0 
Greenhorn 1364 1199 148 100 . 0 
Mowry 1345 1169 122 93.7 6.3 
lnyan Kara 1330 1148 105 85 .5 14.5 
Jurassic 1356 1171 148 91.8 8.2 
Rierdon 1326 1131 183 16.7 3.3 n.5 2.5 
Saude 1353 1144 51 100.0 
Pine Salt 1362 1159 31 100.0 
Belfield 1333 1128 63 100.0 
Minnekahta 1260 1046 11 100.0 
Opeche 1265 1053 94 46.9 53.1 
Minnelusa 1126 905 119 88.5 11.5 
Tyler 1125 920 38 50.0 50.0 
Otter 1024 821 58 100.0 
Kibbey SS 966 750 39 100.0 
Kibbey LS 960 748 16 100.0 
Kibbey SH 956 746 31 100.0 
Charles 918 700 248 35.6 6.8 57.6 
Mission Canyon 787 583 140 100.0 
Lodgepole 691 513 255 98.8 1.2 
Bakken 610 476 15 33.3 66.7 
Three Forks 606 474 70 91.3 8.7 
Birdbear 532 392 27 100.0 
Duperow 524 389 104 88.3 11. 7 
Souris River 475 359 80 80.9 19.1 
Dawson Bay 430 330 23 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARS SHALE SLTST ss 
Prairie 419 324 20 100.0 
\Jimipegosis 394 297 31 100.0 
Ashern 386 295 36 100.0 
Interlake 282 186 247 98.1 1.9 
Stonewall 103 79 42 100.0 
Stony Mountain 71 60 40 45.5 54.5 
NDGS Well No. 7520 
Pierre 1647 1523 641 100.0 
Niobrara 1440 1289 59 100.0 
Carlile 1398 1244 102 100.0 
Greenhorn 1339 1179 153 100.0 
Mowry 1316 1145 115 100.0 
lnyan Kara 1294 1111 123 61.4 38.6 
Jurassic 1327 1150 142 91.4 8.6 
Rierdon 1302 1116 142 4.3 1.1 87.2 7.5 
Saude 1341 1145 52 100.0 
Pine Salt 1350 1159 31 100.0 
Belfield 1321 1129 68 100 .0 
Minnekahta 1242 1042 15 100.0 
Opeche 1246 1048 108 50.8 49.2 
Minnelusa 1102 895 154 73.3 26.7 
Tyler 1094 909 30 94.9 5. 1 
Otter 986 797 53 100.0 
Kibbey SS 931 731 37 100.0 
Kibbey LS 925 730 16 100.0 
Kibbey SH 921 728 27 100.0 
Charles 888 687 261 30.3 15.8 53.9 
Mission Canyon 765 5n 112 100.0 
Lodgepole 683 515 244 92.5 7.5 
Bakken 599 4n 10 41.2 58.8 
Three Forks 598 472 75 85.0 15.0 
Birdbear 525 394 25 100.0 
Duperow 518 392 100 86.3 13.7 
Souris River 472 365 67 84.2 15.8 
Dawson Bay 437 345 19 100.0 
Prairie 429 340 33 100.0 
\Jinnipegosis 387 295 34 100.0 
Ashern 378 293 38 100.0 
Interlake 271 181 233 98.0 2.0 
Stonewall 101 79 37 100.0 
Stony Mountain 73 62 41 44.1 55.9 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
-- -- -- -- -- -- -- --
NDGS Well No. 7792 
Pierre 1576 1466 685 100.0 
Niobrara 1364 1229 48 100.0 
Carlile 1327 1189 114 100.0 
Greenhorn 1264 1120 155 100.0 
Mowry 1242 1088 130 91.8 8.2 
lnyan Kara 1227 1068 140 88.0 12.0 
Jurassic 1237 1075 125 94.4 5.6 
Rierdon 1218 1047 158 10.6 1.9 83.6 3.9 
Saude 1254 1072 52 100.0 
Pine Salt 1264 1087 27 100.0 
Belfield 1236 1058 69 100.0 
Minnekahta 1160 975 13 100.0 
Opeche 1166 981 78 27.2 72.8 
Minnelusa 1024 831 128 71.4 28.6 
Tyler 1021 845 38 80.0 20.0 
Otter 910 732 51 100.0 
Kibbey SS 857 668 39 100.0 
Kibbey LS 850 666 17 100.0 
Kibbey SH 845 664 29 100.0 
Charles 809 620 239 28.1 8.0 63.9 
Mission Canyon 680 510 118 100.0 
Lodgepole 594 444 235 91.6 8.4 
Bakken 510 402 0 90.0 10.0 
Three Forks 510 402 51 90.0 10.0 
Birdbear 456 343 22 100.0 
Duperow 449 341 89 87.3 12.7 
Souris River 406 316 54 75.3 24.7 
Dawson Bay 371 293 13 100.0 
Prairie 364 288 27 100.0 
Winnipegosis 327 249 27 100.0 
Ashern 319 246 20 100.0 
Interlake 240 165 188 96.7 3.3 
Stonewall 98 78 33 100.0 
Stony Mountain 72 62 41 43.3 56.7 
NDGS Well No. 7814 
Pierre 1598 1483 653 100.0 
Niobrara 1390 1251 53 100.0 
Carlile 1351 1209 110 100.0 
Greenhorn 1290 1142 162 100.0 
Mowry 1265 1108 118 97.4 2.6 
Inyan Kara 1250 1085 120 83.5 16.5 
Jurassic 1272 1106 129 93.6 6.4 
Rierdon 1252 1077 141 9.8 85.9 4.3 
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CUM SUBSIO TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYO CARB SHALE SLTST ss 
Saude 1297 1112 52 100.0 
Pine Salt 1309 1128 25 100.0 
Belfield 1280 1099 70 100.0 
Minnelcahta 1204 1015 16 100.0 
Opeche 1209 1022 98 23.4 76.6 
Minnelusa 1050 853 158 63.4 36.6 
Tyler 1040 864 38 88.7 11.3 
Otter 926 746 46 100.0 
Kibbey SS 876 687 38 100.0 
Kibbey LS 870 686 16 100.0 
Kibbey SH 866 684 27 100.0 
Charles 832 643 249 26.3 14.7 59.0 
Mission Canyon 708 535 112 100.0 
Lodgepole 625 472 229 95.3 4.7 
Balclcen 546 435 6 68.4 31.6 
Three Forlcs 547 436 66 85.0 15.0 
Birdbear 482 367 24 100.0 
Duperow 475 365 91 88.9 11. 1 
Souris River 435 343 50 77.4 22.6 
Dawson Bay 405 325 18 100.0 
Prairie 397 320 33 100.0 
Winnipegosis 355 275 30 100.0 
Ashern 347 273 33 100.0 
Interlake 248 170 196 95.6 4.4 
Stonewall 99 78 34 100.0 
Stony Mountain 73 63 41 43.4 56.6 
NDGS Well No. 7934 
Pierre 1606 1491 650 100.0 
Niobrara 1398 1259 58 100.0 
Carli le 1356 1215 104 100.0 
Greenhorn 1297 1150 165 100.0 
Mowry 1271 1115 116 100.0 
lnyan Kara 1255 1090 106 83.9 16. 1 
Jurassic 1281 1115 130 93.9 6.1 
Rierdon 1256 1081 163 20.0 74.2 5.8 
Saude 1301 1115 51 100.0 
Pine Salt 1312 1131 23 100.0 
Belfield 1284 1102 71 100.0 
Minnelcahta 1207 1017 13 100.0 
Opeche 1212 1024 100 27.5 72.5 
Minnelusa 1055 856 157 66.5 33.5 
Tyler 1044 866 28 82.8 17.2 
Otter 940 761 54 100.0 
Kibbey SS 883 693 37 100.0 
Kibbey LS 876 692 17 100 .0 
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CUM SUBSIO TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYO CARB SHALE SLTST ss 
Kibbey SH an 689 27 100.0 
Charles 838 649 248 32.5 12.3 55.2 
Mission Canyon 713 538 113 100.0 
Lodgepole 629 475 231 95.1 4.9 
Balclcen 551 438 6 65.0 35.0 
Three Forks 552 440 65 90.0 10.0 
Birdbear 484 366 24 100.0 
Ouperow 4n 364 93 88.6 11.4 
Souris River 435 341 55 85.7 14.3 
Dawson Bay 406 324 13 100.0 
Prairie 400 320 33 100.0 
Winnipegosis 357 274 31 100.0 
Ashern 348 272 33 100.0 
Interlake 249 169 200 98.0 2.0 
Stonewall 101 79 37 100.0 
Stony Mountain 72 63 40 41. 7 58 .3 
NDGS Well No. 8025 
Pierre 1578 1468 6n 100.0 
Niobrara 1369 1234 54 100.0 
Carlile 1329 1192 110 100.0 
Greenhorn 1269 1126 163 100.0 
Mowry 1245 1092 122 97.5 2.5 
lnyan Kara 1228 1066 148 81.4 18.6 
Jurassic 1240 1079 131 93.0 7.0 
Rierdon 1223 1055 131 96.5 3.5 
Saude 1264 1083 52 100 . 0 
Pine Salt 1274 1099 16 100. 0 
Belfield 1247 1071 74 100.0 
Minnekahta 1166 982 15 100.0 
Opeche 1171 989 95 39.9 60.1 
Minnelusa 1027 837 130 78.9 21.1 
Tyler 1025 852 48 89.2 10.8 
Otter 903 725 43 100.0 
Kibbey SS 857 670 37 100.0 
Kibbey LS 851 669 16 100.0 
Kibbey SH 847 667 28 100.0 
Charles 812 624 231 28.3 11.9 59.8 
Mission Canyon 690 518 122 100.0 
Lodgepole 602 451 233 94.1 5.9 
Bakken 516 409 4 69.2 30.8 
Three Forks 519 412 54 90.0 10.0 
Birdbear 462 350 23 100.0 
Duperow 455 348 92 89.4 10.6 
Souris River 412 325 50 84.8 15.2 
Dawson Bay 385 308 13 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 378 304 31 100.0 
Winnipegosis 338 261 27 100.0 
Ashern 330 259 28 100.0 
Interlake 239 164 186 96.1 3.9 
Stonewall 97 76 35 100.0 
Stony Mountain 70 60 39 43.8 56.3 
NDGS Well No. 8128 
Pierre 1623 1504 674 100.0 
Niobrara 1413 1269 58 100.0 
Carlile 1372 1225 98 100.0 
Greenhorn 1316 1163 153 100.0 
Mowry 1296 1134 126 92.3 7.7 
lnyan Kara 1284 1117 140 90.2 9.8 
Jurassic 1296 1123 133 95.0 5.0 
Rierdon 1276 1094 139 93.0 7.0 
Saude 1314 1121 55 100.0 
Pine Salt 1323 1136 27 100.0 
Belfield 1295 1107 67 100.0 
Minnekahta 1221 1026 14 100.0 
Opeche 1226 1033 99 33.8 66.2 
Minnelusa 1078 874 128 72.6 27.4 
Tyler 1077 891 32 90.6 9.4 
Otter 969 779 57 100.0 
Kibbey SS 910 709 40 100.0 
Kibbey LS 903 706 17 100.0 
Kibbey SH 899 704 29 100.0 
Charles 863 660 246 28.5 8.0 63.5 
Mission Canyon 733 549 126 100.0 
Lodgepole 643 482 236 96.8 3.2 
Bakken 564 446 6 61.9 38.1 
Three Forks 566 447 66 90.0 10.0 
Birdbear 496 372 25 100.0 
Duperow 489 369 95 90.4 9.6 
Souris River 446 346 68 81.1 18.9 
Dawson Bay 408 322 19 100.0 
Prairie 399 317 26 100.0 
Winnipegosis 366 281 31 100.0 
Ashern 358 280 36 100.0 
Interlake 254 171 206 97.8 2.2 
Stonewall 101 78 39 100.0 
Stony Mountain 71 61 40 44.3 55.7 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
-- -- -- -- -- -- -- --
NDGS Well No. 8193 
Pierre 1637 1516 691 100.0 
Niobrara 1425 12n 62 100.0 
Carlile 1383 1232 98 100.0 
Greenhorn 1327 1170 145 100.0 
Mowry 1310 1143 125 93.9 6.1 
lnyan Kara 1295 1120 138 n.8 22.2 
Jurassic 1316 1142 152 94.0 6.0 
Rierdon 1289 1106 154 2.0 94.0 4.0 
Saude 1318 1122 56 100.0 
Pine Salt 1327 1137 25 100.0 
Belfield 1299 1109 61 100.0 
Minnekahta 1231 1034 11 100.0 
Opeche 1237 1041 84 29.0 71.0 
Minnelusa 1096 891 108 85.8 14.2 
Tyler 1101 910 36 86.6 13.4 
Otter 991 798 59 100.0 
Kibbey SS 931 726 41 100.0 
Kibbey LS 924 723 18 100.0 
Kibbey SH 920 721 31 100.0 
Charles 882 675 248 36.2 8.6 55.2 
Mission Canyon 752 558 140 100.0 
Lodgepole 656 487 241 98.5 1.5 
Bakken 5n 450 11 40.0 60.0 
Three Forks 576 449 61 90.0 10.0 
Birdbear 512 379 25 100.0 
Duperow 504 376 105 85.4 14.6 
Souris River 452 343 76 n.1 22.9 
Dawson Bay 405 311 23 100.0 
Prairie 394 305 16 100.0 
Winnipegosis 374 284 32 100.0 
Ashern 365 282 34 100.0 
Interlake 265 176 226 98.0 2.0 
Stonewall 98 76 38 100.0 
Stony Mountain 69 58 39 46.5 53.5 
NDGS Well No. 8226 
Pierre 1615 1499 664 100.0 
Niobrara 1404 1264 56 100.0 
Carli le 1364 1221 103 100.0 
Greenhorn 1305 1157 160 100.0 
Mowry 1282 1124 117 100.0 
lnyan Kara 1265 1097 137 IT.8 22.2 
Jurassic 1284 1118 127 96.4 3.6 
Rierdon 1265 1090 144 6.4 90.5 3.2 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 13D3 1115 45 100.0 
Pine Salt 1316 1132 31 100.0 
Belfield 1286 1102 75 100.0 
Minnekahta 1205 1012 15 100.0 
Opeche 1209 1019 91 36.9 63.1 
Minnelusa 1065 866 143 72.3 27.7 
Tyler 1060 881 27 93.3 6.7 
Otter 955 772 56 100.0 
Kibbey SS 896 703 39 100.0 
Kibbey LS 890 701 16 100.0 
Kibbey SH 886 699 28 100.0 
Charles 851 657 243 30.1 13.8 56.1 
Mission Canyon 729 549 119 100.0 
Lodgepole 643 484 238 95.3 4.7 
Bakken 562 446 7 54.2 45.8 
Three Forks 563 448 66 90.0 10.0 
Birdbear 495 373 25 100.0 
Duperow 488 371 92 89.4 10.6 
Souris River 447 349 57 81.4 18.6 
Dawson Bay 415 329 17 100.0 
Prairie 407 325 31 100.0 
Winnipegosis 368 282 32 100.0 
Ashern 359 281 36 100.0 
Interlake 256 172 209 97.7 2.3 
Stonewall 100 78 38 100.0 
Stony Mountain 71 61 40 44.7 55.3 
NDGS Well No. 8234 
Pierre 1597 1482 685 100.0 
Niobrara 1385 1244 51 100.0 
Carlile 1347 1203 105 100.0 
Greenhorn 1287 1138 152 100.0 
Mowry 1266 1106 122 92.5 7.5 
Inyan Kara 1250 1084 127 ... 76.0 24.0 
Jurassic 1275 1111 149 93.9 6.1 
Rierdon 1247 1074 155 6.9 2.0 89.2 2.0 
Saude 1278 1092 61 10.0 90.0 
Pine Salt 1286 1106 29 100.0 
Belfield 1257 1076 67 100.0 
Minnekahta 1183 994 15 100.0 
Opeche 1188 1001 84 34.3 65.7 
Minnelusa 1048 853 120 83.5 16.5 
Tyler 1049 870 32 85.0 15.0 
Otter 942 760 59 100.0 
Kibbey SS 881 688 39 100.0 
Kibbey LS 874 686 18 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARS SHALE SLTST ss 
Kibbey SH 870 683 29 100.0 
Charles 834 640 241 30.3 10.7 59.0 
Mission Canyon 708 529 129 100.0 
Lodgepole 616 460 237 95.4 4.6 
Bakken 531 418 3 54.5 45.5 
Three Forks 535 422 56 90.0 10.0 
Birdbear 476 357 24 100.0 
Duperow 468 354 95 89.8 10.2 
Souris River 424 330 59 82.1 17.9 
Dawson Bay 390 309 20 100.0 
Prairie 380 303 25 100.0 
Winnipegosis 349 269 28 100.0 
Ashern 341 268 32 100.0 
Interlake 244 166 194 97.3 2.7 
Stonewall 98 77 34 100.0 
Stony Mountain 71 61 41 45.5 54.5 
NDGS Well No. 8400 
Pierre 1616 1500 691 100.0 
Niobrara 1403 1260 60 100.0 
Carlile 1361 1216 100 100.0 
Greenhorn 1304 1153 155 100.0 
Mowry 1282 1120 120 94.1 5.9 
lnyan Kara 1267 1099 151 79.8 20.2 
Jurassic 1280 1112 131 93.0 7.0 
Rierdon 1262 1086 155 5.9 1.4 92.7 
Saude 1289 1099 52 100.0 
Pine Salt 1299 1114 36 100.0 
Belfield 1269 1083 64 100.0 
Minnekahta 1197 1003 12 100.0 
Opeche 1202 1010 93 39.3 60.7 
Minnelusa 1061 859 105 84.1 15.9 
Tyler 1064 876 35 65.0 35.0 
Otter 961 m 61 100.0 
Kibbey SS 898 698 39 100.0 
Kibbey LS 892 696 17 100.0 
Kibbey SH 887 694 30 100.0 
Charles 850 649 239 33.2 8.3 58.5 
Mission Canyon 723 536 137 100.0 
Lodgepole 627 465 237 96.7 3.3 
Bakken 545 425 5 68.8 31.3 
Three Forks 547 426 59 90.0 10.0 
Birdbear 483 356 23 100.0 
Duperow 476 354 96 88.9 11. 1 
Souris River 428 326 68 88.8 11.2 
Dawson Bay 392 304 20 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 382 298 20 100.0 
Winnipegosis 356 271 29 100.0 
Ashern 348 269 30 100.0 
Interlake 254 170 209 98.0 2.0 
Stonewall 98 76 38 100.0 
Stony Mountain 69 58 39 46.5 53.5 
NDGS Well No. 8416 
Pierre 1582 1469 676 100.0 
Niobrara 1373 1235 54 100.0 
Carli le 1334 1193 109 100.0 
Greenhorn 1273 1127 162 100.0 
Mowry 1249 1092 123 95.8 4.2 
lnyan Kara 1232 1068 133 78.3 21. 7 
Jurassic 1254 1091 131 95.3 4.7 
Rierdon 1235 1062 129 1.4 94.6 4.0 
Saude 1279 1096 55 100.0 
Pine Salt 1289 1112 30 100.0 
Belfield 1260 1082 73 100.0 
Minnekahta 1183 997 15 100.0 
Opeche 1188 1004 90 22.0 78.0 
Minnelusa 1034 840 145 75.7 24.3 
Tyler 1027 852 24 87.5 12.5 
Otter 925 748 54 100.0 
Kibbey SS 869 681 40 100.0 
Kibbey LS 862 679 16 100.0 
Kibbey SH 858 6n 28 100.0 
Charles 823 635 234 27.3 11. 7 61.0 
Mission Canyon 700 529 125 100.0 
Lodgepole 611 463 230 95.2 4.8 
Bakken 533 426 3 n.8 22.2 
Three Forks 536 430 60 91.9 8.1 
Birdbear 474 362 22 100.0 
Duperow 468 360 92 88.1 11.9 
Souris River 427 337 50 71.5 28.5 
Dawson Bay 395 316 15 100.0 
Prairie 387 312 30 100.0 
Winnipegosis 349 271 28 100.0 
Ashern 342 269 34 100.0 
Interlake 242 164 190 97.6 2.4 
Stonewall 99 n 35 100.0 
Stony Mountain 71 61 41 45.9 54.1 
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CUM SUBSlD TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
-- -- -- -- -- -- -- --
NDGS Well No. 8468 
Pierre 1650 1526 693 100.0 
Niobrara 1435 1282 62 100.0 
Carlile 1393 1236 94 100.0 
Greenhorn 1338 1175 146 100.0 
Mowry 1317 1143 119 93.6 6.4 
lnyan Kara 1299 1117 140 59.6 40.4 
Jurassic 1331 1157 154 95.7 4.3 
Rierdon 1301 1115 150 2.9 92.1 5.1 
Saude 1333 1137 53 100.0 
Pine Salt 1343 1152 32 100.0 
Belfield 1313 1122 62 100.0 
Minnekahta 1245 1046 12 100.0 
Opeche 1250 1053 97 34.6 65.4 
Mimelusa 1106 900 111 86.3 13.7 
Tyler 1111 919 44 88.9 11. 1 
Otter 994 798 56 100.0 
Kibbey SS 937 729 40 100.0 
Kibbey LS 930 727 16 100.0 
Kibbey SH 927 726 30 100.0 
Charles 890 680 243 35.2 8.3 56.5 
Mission Canyon 762 566 144 100.0 
Lodgepole 664 494 242 98.7 1.3 
Bakken 586 458 12 34.2 65.8 
Three Forks 584 458 66 90.0 10.0 
Birdbear 515 382 25 100.0 
Duperow 508 379 102 89.6 10.4 
Souris River 461 352 75 78.8 21.2 
Dawson Bay 417 323 22 100.0 
Prairie 407 318 22 100.0 
Winnipegosis 379 288 30 100.0 
Ashern 371 286 35 100.0 
Interlake 269 179 231 97.9 2.1 
Stonewall 100 77 38 100.0 
Stony Mountain 70 60 40 46.2 53.8 
NDGS Well No. 8487 
Pierre 1598 1481 687 100.0 
Niobrara 1385 1240 51 100.0 
Carli le 1346 1198 103 100.0 
Greenhorn 1287 1133 152 100.0 
Mowry 1262 1096 129 87.0 13.0 
lnyan Kara 1245 1074 131 68.5 31.5 
Jurassic 1272 1106 131 95.1 4.9 
Rierdon 1250 1075 154 9.9 1.0 85.1 4.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 1288 1101 60 100.0 
Pine Salt 1295 1114 31 100.0 
Belfield 1266 1084 71 100.0 
Mimekahta 1190 1000 15 100.0 
Opeche 1194 1007 84 27.3 n.1 
Mimelusa 1049 853 136 70.9 29.1 
Tyler 1046 867 29 89.5 10.5 
Otter 940 758 56 100.0 
Kibbey SS 881 689 40 100.0 
Kibbey LS 874 687 17 100.0 
Kibbey SH 870 685 29 100.0 
Charles 834 641 243 28.9 11.3 59.8 
Mission Canyon 709 531 123 100.0 
Lodgepole 620 465 234 94.1 5.9 
Bakken 537 423 5 38.9 61.1 
Three Forks 539 426 57 90.0 10.0 
Birdbear 480 361 23 100.0 
Duperow 473 359 94 88.3 11. 7 
Souris River 429 333 55 77.9 22.1 
Dawson Bay 396 312 16 100.0 
Prairie 388 307 27 100.0 
Winnipegosis 353 269 30 100.0 
Ashern 344 267 29 100.0 
Interlake 252 170 203 97.3 2.7 
Stonewall 100 78 38 100.0 
Stony Mountain 71 61 40 43.8 56.2 
NDGS Well No. 8558 
Pierre 1663 1533 654 100.0 
Niobrara 1457 1298 64 100.0 
Carlile 1413 1251 99 100.0 
Greenhorn 1356 1188 148 100.0 
Mowry 1337 1157 119 96.1 3.9 
Inyan Kara 1318 1128 123 67.9 32.1 
Jurassic 1349 1162 139 89.0 11.0 
Rierdon 1331 1137 154 1.0 91.1 7.9 
Saude 1364 1158 54 100.0 
Pine Salt 1374 1173 31 100.0 
Belfield 1344 1143 70 100.0 
Minnekahta 1267 1057 15 100.0 
Opeche 1272 1064 92 33.2 66.8 
Minnelusa 1125 908 164 61.0 39.0 
Tyler 1116 920 34 90.9 9.1 
Otter 1006 806 55 100.0 
Kibbey SS 949 738 39 100.0 
Kibbey LS 943 736 15 100.0 
245 
CUM SUBSIO TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYO CARB SHALE SLTST ss 
Kibbey SH 939 734 27 100.0 
Charles 906 694 252 26.1 9.7 64.2 
Mission Canyon 777 584 119 100.0 
Lodgepole 692 520 247 95.1 4.9 
Saldeen 611 482 12 42.1 57.9 
Three Forks 609 481 74 90.0 10.0 
Birdbear 533 397 27 100;0 
Ouperow 525 395 102 88.0 12.0 
Souris River 479 368 72 80.9 19. 1 
Dawson Bay 440 343 22 100.0 
Prairie 430 338 28 100.0 
Winnipegosis 395 299 35 100.0 
Ashern 385 297 38 100.0 
Interlake 279 185 240 98.0 2.0 
Stonewall 105 81 41 100.0 
Stony Mountain 73 63 41 42.9 57.1 
NDGS Well No. 8582 
Pierre 1504 1397 643 100.0 
Niobrara 1295 1166 61 100.0 
Carlile 1252 1120 117 100.0 
Greenhorn 1187 1049 169 100.0 
Mowry 1157 1008 120 95.4 4.6 
lnyan Kara 1140 984 149 85.7 14.3 
Jurassic 1144 983 123 88.9 11. 1 
Rierdon 1126 959 115 90.7 9.3 
Saude 1172 994 40 100.0 
Pine Salt 1184 1011 52 100.0 
Belfield 1150 976 57 100.0 
Minnekahta 1078 897 12 100.0 
Opeche 1083 903 43 31. 7 68.3 
Minnelusa 964 780 175 84.3 15.7 
Tyler 947 787 30 79.8 20.2 
Otter 842 681 48 100.0 
Kibbey SS 791 621 30 100.0 
Kibbey LS 788 622 11 100.0 
Kibbey SH 785 621 32 100.0 
Charles 745 573 180 12.7 11.8 75.5 
Mission Canyon 641 488 106 100.0 
Lodgepole 561 426 221 88.3 11. 7 
Bakken 479 385 0 90.0 10.0 
Three Forks 479 385 54 90.0 10.0 
Birdbear 421 323 21 100.0 
Ouperow 415 322 82 86.6 13.4 
Souris River 375 300 35 75.4 24.6 
Dawson Bay 352 285 15 100.0 
246 
CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 344 280 36 100.0 
Wimipegosis 295 226 13 100.0 
Ashern 292 227 15 100.0 
Interlake 222 155 159 96.9 3.1 
Stonewall 99 79 35 100.0 
Stony Mountain 72 63 40 40.2 59.8 
NDGS Well No. 8604 
Pierre 1676 1548 667 100.0 
Niobrara 1470 1314 61 100.0 
Carlile 1428 1268 94 100.0 
Greenhorn 1373 1208 142 100.0 
Mowry 1358 1183 119 95.4 4.6 
lnyan Kara 1345 1163 111 84.6 15.4 
Jurassic 1371 1187 152 92.4 7.6 
Rierdon 1339 1145 181 16.8 1. 7 n.6 3.9 
Saude 1370 1161 57 100.0 
Pine Salt nn 1175 37 100.0 
Belfield 1347 1144 64 100.0 
Mimekahta 1276 1064 12 100.0 
Opeche 1281 1071 85 39.4 60.6 
Mimelusa 1145 927 120 69.4 30.6 
Tyler 1148 944 41 81.2 18.8 
Otter 1036 830 55 100.0 
Kibbey SS 981 763 39 100.0 
Kibbey LS 975 761 17 100.0 
Kibbey SH 971 760 31 100.0 
Charles 933 713 253 33.7 8.4 57.8 
Mission Canyon 804 597 145 100.0 
Lodgepole 706 527 255 99.2 0.8 
Bakken 630 494 18 55.9 44.1 
Three Forks 623 487 70 95.7 4.3 
Birdbear 546 400 28 100.0 
Duperow 538 397 109 86.6 13.4 
Souris River 484 363 88 86.1 13.9 
Dawson Bay 437 334 25 100.0 
Prairie 426 328 18 100.0 
Winnipegosis 404 304 38 100.0 
Ashern 393 301 38 100.0 
Interlake 287 189 256 98.6 1.4 
Stonewall 103 79 42 100.0 
Stony Mounta i n 71 61 40 44.6 55.4 
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CUM SUBSIO TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYO CARB SHALE SLTST ss 
-- -- -- -- -- -- -- --
NDGS Well No. 8667 
Pierre 1629 1508 692 100.0 
Niobrara 1414 1265 62 100.0 
Carlile 1372 1219 98 100.0 
Greenhorn 1315 1156 151 100.0 
Mowry 1294 1124 124 92.6 7.4 
lnyan Kara 1277 1098 160 71.4 28.6 
Jurassic 1292 1117 135 93.2 6.8 
Rierdon 1273 1090 155 91.2 8.8 
Saude 1304 1111 57 100.0 
Pine Salt 1314 1127 6 100.0 
Belfield 1288 1101 61 100.0 
Minnekahta 1221 1026 11 100.0 
Opeche 1226 1034 98 32.5 67.5 
Minnelusa 1080 878 99 81.5 18.5 
Tyler 1087 898 39 88.4 11.6 
Otter 974 781 59 100.0 
Kibbey SS 913 708 40 100.0 
Kibbey LS 906 706 17 100.0 
Kibbey SH 902 704 29 100.0 
Charles 866 659 237 34.1 9.0 56.8 
Mission Canyon 740 547 145 100.0 
Lodgepole 641 474 237 97.7 2.3 
Bakken 561 436 6 60.0 40.0 
Three Forks 562 437 59 92.8 7.2 
Birdbear 496 364 25 100.0 
Duperow 488 361 102 90.4 9.6 
Souris River 439 332 76 89.2 10.8 
Dawson Bay 398 309 20 100.0 
Prairie 388 303 19 100.0 
llinnipegosis 365 277 30 100.0 
Ashern 356 275 32 100.0 
Interlake 259 173 216 97.5 2.5 
Stonewall 98 76 38 100.0 
Stony Mountain 68 58 38 45.2 54.8 
NDGS Well No. 8947 
Pierre 1633 1513 654 100.0 
Niobrara 1424 1278 58 100.0 
Carlile 1383 1233 104 100.0 
Greenhorn 1323 1168 162 100.0 
Mowry 1296 1129 113 100.0 
lnyan Kara 1275 1096 128 60.8 39.2 
Jurassic 1304 1132 126 87.9 12. 1 
Rierdon 1288 1110 164 14. 1 1.1 79.2 5.6 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 1327 1139 48 100.0 
Pine Salt 1339 1156 32 100.0 
Belfield 1310 1126 72 100.0 
Minnekahta 1233 1040 15 100.0 
Opeche 1238 1047 111 31.6 68.4 
Minnelusa 1078 an 148 82.5 17.5 
Tyler 1071 890 36 84.9 15.1 
Otter 961 7n 49 100.0 
Kibbey SS 909 715 37 100.0 
Kibbey LS 903 714 16 100.0 
Kibbey SH 899 712 27 100.0 
Charles 866 672 255 26.3 14.3 59.4 
Miss ion Canyon 743 565 112 100.0 
Lodgepole 661 504 237 91.0 9.0 
Bakken 579 463 8 48.1 51.9 
Three Forks 580 464 70 90.0 10.0 
Birdbear 509 388 25 100.0 
Duperow 502 386 95 84.9 15.1 
Souris River 459 361 57 78.6 21.4 
Dawson Bay 427 341 18 100.0 
Prairie 419 337 36 100.0 
Winnipegosis 374 287 35 100.0 
Ashern 364 285 37 100.0 
Interlake 259 175 213 96.7 3.3 
Stonewall 100 79 36 100.0 
Stony Mountain 73 63 40 41. 7 58.3 
NDGS Well No. 9005 
Pierre 1648 1521 672 100.0 
Niobrara 1434 1278 64 100.0 
Carlile 1390 1230 95 100.0 
Greenhorn 1333 1166 141 100.0 
Mowry 1310 1130 128 86.9 13. 1 
Inyan Kara 1286 1102 133 48.3 51. 7 
Jurassic 1323 1149 132 93.1 6.9 
Rierdon 1301 1119 175 17 .4 1.2 81.4 
Saude 1331 1132 52 100.0 
Pine Salt 1340 1147 35 100.0 
Belfield 1310 1116 65 100.0 
Minnekahta 1236 1034 13 100.0 
Opeche 1241 1041 93 42.5 57.5 
Minnelusa 1101 893 138 76.9 23.1 
Tyler 1099 908 38 85.0 15.0 
Otter 988 794 56 100.0 
Kibbey SS 931 726 40 100.0 
Kibbey LS 924 724 16 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Kibbey SH 921 722 31 100.0 
Charles 882 676 240 29.2 10.2 60.6 
Mission Canyon 758 567 126 100.0 
Lodgepole 669 501 242 96.7 3.3 
Bakken 590 463 12 34.2 65.8 
Three Forks 588 463 68 90.0 10.0 
Birdbear 518 385 25 100.0 
Duperow 510 383 100 86.3 13.7 
Souris River 463 354 76 78.0 22.0 
Dawson Bay 418 325 22 100.0 
Prairie 408 319 23 100.0 
IJinnipegosis 379 288 32 100.0 
Ashern 370 286 35 100.0 
Interlake 268 178 228 97.9 2.1 
Stonewall 100 78 40 100.0 
Stony Mountain 70 60 39 45.0 55.0 
NDGS Well No. 9087 
Pierre 1590 1474 655 100.0 
Niobrara 1380 1240 56 100.0 
Carli le 1339 1196 115 100.0 
Greenhorn 1276 1126 165 100.0 
Mowry 1248 1087 115 100.0 
Inyan Kara 1226 1055 135 66.2 33.8 
Jurassic 1252 1085 131 89.5 10.5 
Rierdon 1235 1062 128 94.6 5.4 
Saude 1278 1094 49 100.0 
Pine Salt 1289 1110 27 100.0 
Belfield 1260 1081 70 100.0 
Minnekahta 1181 993 13 100.0 
Opeche 1186 1000 102 37.4 62.6 
Minnelusa 1034 838 154 76.2 23.8 
Tyler 1022 847 36 66.4 33.6 
Otter 916 741 50 100.0 
Kibbey SS 863 679 35 100.0 
Kibbey LS 858 678 16 100.0 
Kibbey SH 854 676 28 100.0 
Charles 819 634 233 24.8 17.0 58.2 
Mission Canyon 702 533 110 100.0 
Lodgepole 620 471 228 95.6 4.4 
Bakken 544 437 8 80.8 19.2 
Three Forks 543 435 67 90.0 10.0 
Birdbear 473 360 23 100.0 
Duperow 466 358 89 91.1 8.9 
Souris River 428 339 41 82.4 17.6 
Dawson Bay 405 325 23 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 395 320 36 100.0 
Wimipegosis 349 270 29 100.0 
Ashern 341 268 33 100.0 
Interlake 242 165 188 97.2 2.8 
Stonewall 99 78 37 100.0 
Stony Mountain 71 61 39 41.9 58.1 
NDGS Well No. 9120 
Pierre 1537 1434 659 100.0 
Niobrara 1330 1205 51 100.0 
Carli le 1291 1164 118 100.0 
Greenhorn 1227 1094 168 100.0 
Mowry 1200 1057 122 97.5 2.5 
Inyan Kara 1182 1032 150 81.3 18.7 
Jurassic 1194 1043 130 96.5 3.5 
Rierdon 1173 1013 131 94.2 5.8 
Saude 1212 1042 48 100.0 
Pine Salt 1223 1059 15 100.0 
Belfield 1196 1031 70 100.0 
Mimekahta 1116 943 14 100.0 
Opeche 1121 949 97 48.7 51.3 
Minnelusa 981 802 122 67.5 32.5 
Tyler 979 817 39 80.6 19.4 
Otter 867 703 52 100.0 
Kibbey SS 812 638 38 100.0 
Kibbey LS 805 636 16 100.0 
Kibbey SH 801 634 29 100.0 
Charles 765 590 216 22.6 20.5 57.0 
Mission Canyon 656 493 123 100.0 
Lodgepole 567 425 227 91.6 8.4 
Bakken 484 385 0 90.0 10.0 
Three Forks 484 385 45 90.0 10.0 
Birdbear 436 333 22 100.0 
Duperow 429 332 86 --- 87.6 12.4 
Souris River 389 309 36 73.1 26.9 
Dawson Bay 364 293 18 100.0 
Prairie 356 288 32 100.0 
Winnipegosis 313 242 20 100.0 
Ashern 308 241 23 100.0 
Interlake 224 155 166 97.6 2.4 
Stonewall 97 n 31 100.0 
Stony Mountain 72 62 42 45.7 54.3 
251 
CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
-- -- -- -- -- -- -- --
NDGS Well No. 9134 
Pierre 1650 1526 662 100.0 
Niobrara 1438 1285 64 100.0 
Carlile 1394 1237 95 100.0 
Greenhorn 1337 1174 147 100.0 
Mowry 1313 1139 127 86.8 13.2 
lnyan Kara 1297 1118 129 71.6 28.4 
Jurassic 1323 1147 140 95.0 5.0 
Rierdon 1295 1109 153 8.0 2.0 86.1 4.0 
Saude 1328 1128 49 100.0 
Pine Salt 1338 1144 39 100.0 
Belfield 1307 1112 70 100.0 
Minnekahta 1226 1021 14 100.0 
Opeche 1231 1027 92 54.6 45.4 
Minnelusa 1096 885 127 73.7 26.3 
Tyler 1092 898 35 55.0 45.0 
Otter 991 798 56 100.0 
Kibbey SS 933 729 40 100.0 
Kibbey LS 927 727 15 100.0 
Kibbey SH 923 725 28 100.0 
Charles 888 683 255 31.6 13.1 55.3 
Mission Canyon 763 570 120 100.0 
Lodgepole 676 505 246 97.2 2.8 
Bakken 596 468 11 32.4 67.6 
Three Forks 595 469 68 90.0 10.0 
Birdbear 525 392 26 100.0 
Ouperow 518 389 98 87.6 12.4 
Souris River 473 363 75 72.9 27.1 
Dawson Bay 427 331 21 100.0 
Prairie 417 325 25 100.0 
Winnipegosis 385 291 34 100.0 
Ashern 375 288 34 100.0 
Interlake 275 183 238 97.7 2.3 
Stonewall 101 78 39 100.0 
Stony Mountain 71 61 40 44.7 55.3 
NDGS Well No. 9242 
Pierre 1608 1494 652 100.0 
Niobrara 1403 1264 60 100.0 
Carlile 1361 1219 110 100.0 
Greenhorn 1300 1153 161 100.0 
Mowry 1278 1120 116 100.0 
Inyan Kara 1261 1094 132 81.5 18.5 
Jurassic 1280 1112 135 89.8 10.2 
Rierdon 1263 1089 132 93.1 6.9 
-- ---·-- ------------------- ----
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 1308 1124 46 100 . 0 
Pine Salt 1322 1142 2 100.0 
Belfield 1296 1117 65 100.0 
Minnekahta 1223 1036 14 100.0 
Opeche 1228 1043 114 33.2 66.8 
Minnelusa 1066 869 162 59.4 40.6 
Tyler 1053 878 40 71.5 28.5 
Otter 944 769 49 100.0 
Kibbey SS 892 708 37 100.0 
Kibbey LS 887 707 15 100.0 
Kibbey SH 883 706 30 100.0 
Charles 846 662 247 28.4 20.4 51.2 
Mission Canyon 733 559 110 100.0 
Lodgepole 653 499 235 90.3 9.7 
Bakken 571 457 9 41.9 58 . 1 
Three Forks 571 458 73 90.4 9.6 
Birdbear 496 3n 26 100.0 
Duperow 489 375 93 89.1 10.9 
Souris River 448 353 53 n.1 22.9 
Dawson Bay 418 334 17 100.0 
Prairie 410 329 36 100.0 
\linnipegosis 364 280 33 100.0 
Ashern 354 2n 33 100.0 
Interlake 256 174 206 96.1 3.9 
Stonewall 101 80 36 100.0 
Stony Mountain 73 63 41 42.2 57.8 
NDGS Well No. 9252 
Pierre 1644 1527 695 100.0 
Niobrara 1432 1288 62 100.0 
Carlile 1389 1242 99 100.0 
Greenhorn 1333 1181 149 100.0 
Mowry 1316 1155 123 96.8 3.2 
lnyan Kara 1302 1134 148 87.6 12.4 
Jurassic 1313 1140 137 95.1 4.9 
Rierdon 1291 1110 155 2.0 94.1 3.9 
Saude 1317 1123 49 100.0 
Pine Salt 1327 1139 37 100.0 
Belfield 1297 1108 58 100.0 
Minnekahta 1231 1035 12 100.0 
Opeche 1237 1042 97 39.4 60.6 
Minnelusa 1096 892 102 85.1 14.9 
Tyler 1103 913 39 92.2 7.8 
Otter 989 795 59 100.0 
Kibbey SS 929 722 40 100.0 
Kibbey LS 922 720 17 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN - THICK SALT ANHYD CARB SHALE SLTST ss 
Kibbey SH 918 718 30 100.0 
Charles 881 673 241 36.7 8.2 55.1 
Mission Canyon 754 558 146 100.0 
Lodgepole 655 486 236 98.3 1.7 
Bakken 577 449 9 40.0 60.0 
Three Forks 577 450 64 90.0 10.0 
Birdbear 509 375 24 100.0 
Duperow 502 372 106 90.2 9.8 
Souris River 452 343 74 80.2 19.8 
Dawson Bay 408 314 22 100.0 
Prairie 397 308 18 100.0 
Wimipegosis 375 284 32 100.0 
Ashern 366 281 33 100.0 
Interlake 267 177 225 97.8 2.2 
Stonewall 101 77 42 100.0 
Stony Mountain 69 58 39 46.9 53.1 
NDGS Well No. 9297 
Pierre 1627 1510 693 100.0 
Niobrara 1411 1267 59 100.0 
Carli le 1369 1222 100 100.0 
Greenhorn 1311 1158 145 100.0 
Mowry 1291 1127 119 92.3 7.7 
Inyan Kara 1275 1105 134 71.5 28.5 
Jurassic 1299 1133 133 95.4 4.6 
Rierdon 1274 1098 177 17.2 0.9 79.3 2.6 
Saude 1304 1114 50 100.0 
Pine Salt 1314 1129 41 100.0 
Belfield 1283 1097 67 100.0 
Minnekahta 1209 1015 14 100.0 
Opeche 1214 1022 90 35.6 64.4 
Minnelusa 1071 870 120 81.6 18.4 
Tyler 1070 884 36 65.0 35.0 
Otter 966 781 59 100.0 
Kibbey SS 905 709 38 100.0 
Kibbey LS 899 707 16 100.0 
Kibbey SH 895 705 29 100.0 
Charles 860 662 243 33.9 11.3 54.8 
Mission Canyon 736 550 134 100.0 
Lodgepole 643 482 238 94.2 5.8 
Bakken 561 440 6 60.0 40.0 
Three Forks 562 442 63 90.0 10.0 
Birdbear 496 369 23 100.0 
Duperow 489 367 98 87.6 12.4 
Souris River 441 339 70 83.5 16.5 
Dawson Bay 402 314 20 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 392 3D9 21 100.0 
Winnipegosis 366 281 31 100.0 
Ashern 357 279 34 100.0 
Interlake 257 174 214 97.7 2.3 
Stonewall 100 78 35 100.0 
Stony Mountain 73 62 41 43.6 56.4 
NDGS Well No. 9434 
Pierre 1680 1545 662 100.0 
Niobrara 1473 1309 72 100.0 
Carlile 1427 1258 91 100.0 
Greenhorn 1373 1198 139 100.0 
Mowry 1358 1172 122 94.0 6.0 
Inyan Kara 1341 1147 144 74.6 25.4 
Jurassic 1360 1167 133 92.4 7.6 
Rierdon 1341 1139 155 3.9 2.0 86.2 7.9 
Saude 1378 1164 53 100.0 
Pine Salt 1388 1179 29 100.0 
Belfield 1359 1150 68 100.0 
Minnekahta 1284 1065 13 100.0 
Opeche 1289 1072 90 34.0 66.0 
Minnelusa 1144 918 159 75 .1 24.9 
Tyler 1136 930 36 79.0 21.0 
Otter 1029 820 56 100.0 
Kibbey SS 972 752 41 100.0 
Kibbey LS 965 750 15 100.0 
Kibbey SH 962 748 31 100.0 
Charles 924 702 240 26.6 7.6 65.8 
Mission Canyon 797 593 125 100.0 
Lodgepole 708 527 254 97.4 2.6 
Bakken 628 490 15 40.8 59.2 
Three Forks 624 487 73 90.0 10.0 
Birdbear 548 403 28 100.0 
Duperow 540 400 108 87.3 12.7 
Souris River 489 369 80 82.2 17.8 
Dawson Bay 445 341 22 100.0 
Prairie 435 335 22 100.0 
Winnipegosis 408 305 34 100.0 
Ashern 398 303 37 100.0 
Interlake 293 192 267 98.5 1.5 
Stonewall 102 78 41 100.0 
Stony Mountain 70 60 40 47.0 53.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARS SHALE SLTST ss 
-- -- -- -- -- -- -- --
NDGS Well No. 9461 
Pierre 1659 1532 655 100.0 
Niobrara 1451 1296 66 100.0 
Carlile 1407 1248 95 100.0 
Greenhorn 1351 1186 145 100.0 
Mowry 1332 1155 123 91.3 8.7 
lnyan Kara 1317 1135 122 78.8 21.3 
Jurassic 1342 1159 141 92.4 7.6 
Rierdon 1319 1127 145 4.2 89.5 6.3 
Saude 1356 1153 53 5.7 94.3 
Pine Salt 1367 1168 27 100.0 
Belfield 1338 1139 74 100.0 
Minnekahta 1256 1047 15 100.0 
Opeche 1260 1053 96 44.4 55.6 
Minnelusa 1118 902 150 75.6 24.4 
Tyler 1111 914 35 73.9 26.1 
Otter 1005 808 56 100.0 
Kibbey SS 947 739 38 100.0 
Kibbey LS 942 737 15 100.0 
Kibbey SH 938 736 29 100.0 
Charles 903 692 251 29.5 12.2 58.3 
Mission Canyon 7n 581 124 100.0 
Lodgepole 689 515 246 96.8 3.2 
Bakken 608 4n 12 35.9 64.1 
Three Forks 607 476 71 85.0 15.0 
Birdbear 537 401 28 100.0 
Ouperow 529 398 102 84.2 15.8 
Souris River 480 368 75 81.6 18.4 
Dawson Bay 440 343 21 100.0 
Prairie 430 337 28 100.0 
Winnipegosis 395 299 33 100.0 
Ashern 386 297 36 100.0 
Interlake 283 189 246 96.9 3.1 
Stonewall 104 80 40 100.0 
Stony Mountain 73 63 41 43.6 56.4 
NDGS Well No. 9534 
Pierre 1568 1461 681 100.0 
Niobrara 1355 1223 47 100.0 
Carlile 1318 1184 119 100.0 
Greenhorn 1253 1114 161 100.0 
Mowry 1229 1079 123 96.3 3.7 
lnyan Kara 1212 1054 151 81.3 18.8 
Jurassic 1223 1066 132 95.4 4.6 
Rierdon 1202 1035 136 92.6 7.4 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX HIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 1240 1064 52 100.0 
Pine Salt 1251 1080 18 100.0 
Belfield 1223 1052 67 100.0 
Hinnekahta 1148 969 14 100.0 
Opeche 1153 975 87 35.0 65.0 
Hinnelusa 1010 825 111 65.8 34.2 
Tyler 1011 840 62 65.9 34.1 
Otter 890 719 53 100.0 
Kibbey SS 833 652 38 100.0 
Kibbey LS 827 650 17 100.0 
Kibbey SH 822 648 28 100.0 
Charles 787 606 220 28.4 19.5 52.1 
Mission Canyon 6n 505 128 100.0 
Lodgepole 586 436 231 91.8 8.2 
Bakken 502 395 0 90.0 10.0 
Three Forks 502 395 52 90.0 10.0 
Birdbear 445 334 22 100.0 
Duperow 439 331 90 89.9 10. 1 
Souris River 395 307 49 85.8 14.2 
Dawson Bay 367 291 13 100.0 
Prairie 359 286 29 100.0 
Winnipegosis 320 243 26 100.0 
Ashern 312 241 20 100.0 
Interlake 233 159 180 97.5 2.5 
Stonewall 96 76 32 100.0 
Stony Mountain 71 60 40 44.7 55.3 
NDGS Well No. 10181 
Pierre 1635 1515 652 100.0 
Niobrara 1423 1276 59 100.0 
Carli le 1380 1231 106 100.0 
Greenhorn 1320 1164 160 100.0 
Howry 1292 1125 110 100.0 
lnyan Kara 1272 1094 115 64.2 35.8 
Jurassic 1303 1129 140 89. 1 10.9 
Rierdon 1273 1092 157 26.9 0.8 66.6 5.7 
Saude 1325 1134 47 100.0 
Pine Salt 1337 1151 28 100.0 
Belfield 1308 1121 65 100.0 
Hinnekahta 1234 1038 15 100.0 
Opeche 1238 1045 104 35.2 64.8 
Hinnelusa 1083 880 169 62. 1 37.9 
Tyler 1069 888 33 72.2 27.8 
Otter 964 783 53 100.0 
Kibbey SS 909 718 35 100.0 
Kibbey LS 904 717 15 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Kibbey SH 900 716 2B 100.0 
Charles 866 674 252 27.8 17.5 54.7 
Mission Canyon 748 569 111 100.0 
Lodgepole 667 508 239 91.7 8.3 
Bakken 586 468 10 31.3 68.8 
Three Forks 586 470 76 90.0 10.0 
Birdbear 509 386 27 100.0 
Duperow 502 384 96 84.1 15.9 
Souris River 457 358 57 76.1 23.9 
Dawson Bay 424 336 18 100.0 
Prairie 416 332 35 100.0 
Winnipegosis 371 283 33 100.0 
Ashern 361 281 34 100.0 
Interlake 261 175 217 97.3 2.7 
Stonewall 100 79 36 100.0 
Stony Mountain 72 62 40 42.7 57.3 
NDGS Well No. 11109 
Pierre 1589 1477 688 100.0 
Niobrara 1375 1237 49 100.0 
Carlile 1337 1197 107 100.0 
Greenhorn 1276 1130 151 100.0 
Mowry 1253 1096 131 88 .4 11.6 
Inyan Kara 1236 1075 141 77.2 22.8 
Jurassic 1254 1095 130 95.3 4.7 
Rierdon 1231 1064 163 15.0 83 . 2 1.9 
Saude 1266 1084 54 100.0 
Pine Salt 1275 1099 30 100.0 
Belfield 1246 1069 69 100.0 
Minnekahta 1170 986 14 100.0 
Opeche 1175 993 84 32.7 67.3 
Minnelusa 1035 845 122 82.5 17.5 
Tyler 1036 862 32 90.4 9.6 
Otter 927 750 59 100.0 
Kibbey SS 866 678 38 100.0 
Kibbey LS 860 676 17 100.0 
Kibbey SH 856 674 29 100.0 
Charles 820 630 235 30.4 9.7 59.8 
Mission Canyon 695 521 127 100.0 
Lodgepole 606 454 234 90.9 9.1 
Bakken 516 406 1 100.0 
Three Forks 521 411 53 90.0 10.0 
Birdbear 465 349 23 100.0 
Duperow 458 347 93 88.6 11.4 
Souris River 414 322 55 75.1 24.9 
Dawson Bay 378 298 18 100.0 
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CUM SUBS10 TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Prairie 369 293 25 100.0 
llinnipegosis 336 257 29 100.0 
Ashern 327 255 26 100.0 
Interlake 239 163 188 97.4 2.6 
Stonewall 97 77 33 100.0 
Stony Mountain 71 61 41 45.5 54.5 
NDGS Well No. 11335 
Pierre 1524 1419 669 100.0 
Niobrara 1314 1187 59 100.0 
Carlile 1273 1143 114 100.0 
Greenhorn 1210 1074 168 100.0 
Mowry 1182 1036 124 96.3 3.7 
Inyan Kara 1162 1009 134 80.7 19.3 
Jurassic 1179 1025 122 91.3 8.7 
Rierdon 1163 1003 134 5.7 89.7 4.6 
Saude 1206 1036 43 100.0 
Pine Salt 1220 1053 39 100.0 
Belfield 1189 1022 71 100.0 
Minnekahta 1112 936 14 100.0 
Opeche 1117 943 93 26.3 73.7 
Minnelusa 962 778 150 61.3 38.7 
Tyler 951 786 32 83.7 16.3 
Otter 842 675 45 100.0 
Kibbey SS 793 617 34 100.0 
Kibbey LS 788 616 15 100.0 
Kibbey SH 784 614 26 100.0 
Charles 750 574 212 21.6 8.6 69.8 
Mission Canyon 630 473 109 100.0 
Lodgepole 547 409 223 89.7 10.3 
Bakken 460 363 0 85.0 15.0 
Three Forks 460 363 48 85.0 15.0 
Birdbear 409 310 22 100.0 
Duperow 402 308 84 90.9 9. 1 
Souris River 361 286 38 86.3 13.7 
Dawson Bay 339 273 12 100.0 
Prairie 332 268 28 100.0 
llinnipegosis 294 227 23 100.0 
Ashern 286 226 18 100.0 
Interlake 211 148 144 97.0 3.0 
Stonewall 97 77 32 100.0 
Stony Mountain 72 61 42 45.7 54.3 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS FORMATION MAX MIN THICK SALT ANHYD CARS SHALE SLTST ss -- -- -- -- -- -- -- --
NDGS Well No. 11344 
Pierre 1535 1430 670 100.0 
Niobrara 1325 1198 58 100.0 
Carlile 1284 1154 115 100.0 
Greenhorn 1221 1085 169 100.0 
Mowry 1192 1046 121 97.5 2.5 
Inyan Kara 1173 1018 135 n.4 22.6 
Jurassic 1192 1038 126 94.0 6. 0 
Rierdon 1173 1011 121 92.5 7.5 
Saude 1219 1048 52 100.0 
Pine Salt 1228 1063 40 100.0 
Belfield 1197 1032 67 100.0 
Minnekahta 1123 949 14 100.0 
Opeche 1128 956 107 34.8 65.2 
Minnelusa 973 791 133 69.0 31.0 
Tyler 968 804 26 91.9 8.1 
Otter 863 696 52 100.0 
Kibbey SS 807 630 34 100.0 
Kibbey LS 802 629 16 100.0 
Kibbey SH 797 627 27 100.0 
Charles 763 586 222 21.3 15.1 63.6 
Mission Canyon 647 485 110 100.0 
Lodgepole 563 421 227 91.3 8.7 
Bakken 479 378 D 87.7 12.3 
Three Forks 479 378 49 87.7 12.3 
Birdbear 426 323 21 100.0 
Duperow 420 321 86 90.5 9.5 
Souris River 379 299 37 83.6 16.4 
Dawson Bay 356 285 16 100 . 0 
Prairie 348 280 29 100.0 
\linnipegosis 309 238 24 100.0 
Ashern 302 236 21 100.0 
Interlake 221 153 161 97.4 2.6 
Stonewall 97 76 33 100.0 
Stony Mountain 71 60 41 45.9 54.1 
NDGS Well No. 11384 
Pierre 1658 1534 697 100.0 
Niobrara 1443 1290 61 100.0 
Carli le 1401 1244 98 100.0 
Greenhorn 1344 1182 145 100.0 
Mowry 1325 1151 120 92.9 7.1 
Inyan Kara 1309 1129 111 68.5 31.5 
Jurassic 1344 1168 154 96.0 4.0 
Rierdon 1310 1123 186 15.6 2.0 80.8 1.6 
260 
CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Saude 1335 1131 57 100.0 
Pine Salt 1342 1145 19 100.0 
Belfield 1314 1116 60 100.0 
Minnekahta 1245 1039 12 100.0 
Opeche 1250 1045 104 45.3 54.7 
Minnelusa 1106 891 109 87.5 12.5 
Tyler 1107 906 34 50.0 50.0 
Otter 1008 809 58 100.0 
Kibbey SS 949 738 1 100.0 
Kibbey LS 942 736 16 100.0 
Kibbey SH 938 734 30 100.0 
Charles 902 689 255 34.7 9.0 56.3 
Mission Canyon n1 571 145 100.0 
Lodgepole 672 499 244 98.5 1.5 
Bakken 593 461 12 33.3 66.7 
Three Forks 591 461 65 90.0 10.0 
Birdbear 523 386 26 100.0 
Duperow 515 383 105 90.4 9.6 
Souris River 467 355 n 77.6 22.4 
Dawson Bay 421 323 22 100.0 
Prairie 410 317 17 100.0 
Winnipegosis 390 295 33 100.0 
Ashern 381 293 37 100.0 
Interlake 276 182 241 98.5 1.5 
Stonewall 102 78 41 100.0 
Stony Mountain 70 60 40 46.6 53.4 
NDGS Well No. 11619 
Pierre 1633 1506 6n 100.0 
Niobrara 1424 1267 59 100.0 
Carlile 1382 1222 95 100.0 
Greenhorn 1326 1160 137 100.0 
Mowry 1309 1131 123 91.3 8.7 
lnyan Kara 1289 1104 153 55.5 44.5 
Jurassic 1320 1144 147 96.7 3.3 
Rierdon 1293 1105 149 3.1 89.8 7.1 
Saude 1332 1135 57 100.0 
Pine Salt 1342 1151 7 100.0 
Belfield 1316 1125 66 100.0 
Minnekahta 1245 1046 14 100.0 
Opeche 1250 1053 105 29.1 70.9 
Minnelusa 1096 887 113 70.3 29.7 
Tyler 1098 902 39 68.5 31.5 
Otter 991 796 58 100.0 
Kibbey SS 932 724 39 100.0 
Kibbey LS 925 723 16 100.0 
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CUM SUBSID TOTAL LITHOLOGIC PERCENTAGE OF TOTAL THICKNESS 
FORMATION MAX MIN THICK SALT ANHYD CARB SHALE SLTST ss 
Kibbey SH 921 n1 29 100.0 
Charles 886 677 255 29.9 7.2 62.9 
Mission Canyon 752 561 131 100.0 
Lodgepole 660 493 242 97.5 2.5 
Bakken 581 456 11 38.9 61.1 
Three Forks 579 456 66 90.0 10.0 
Birdbear 511 380 25 100.0 
Duperow 504 378 98 86.0 14.0 
Souris River 456 349 76 82.0 18.0 
Dawson Bay 413 322 20 100.0 
Prairie 404 317 25 100.0 
Wimipegosis 372 282 30 100.0 
Ashern 363 280 31 100.0 
Interlake 268 180 227 97.0 3.0 
Stonewall 100 78 39 100.0 
Stony Mountain 70 61 39 43.3 56.7 
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